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FOREWORD 



Tins is the seventh in a series o( biH>kiets titled What Reseanh Tells the 
Coach about a particular spi>rt, being prepared under the direct supervision of 
the Anwrican Aiiiance for Health, Physical Education, and Recreation. The 
purpose of these booklets is to make available to coaches pertinent research 
findings with interpretations for practical application and to compile a rather 
extensive list of research references about a specific sport. 

Marvin R. (fray, professor of physical education at Bail State University, 
Muncie, Indiana, the author of this pamphlet, has been a collegiate participant in 
and a coach of tennis. He has published several articles on tennis coaching and is 
particularly interested in the psychological makeup of competitive tennis players 
and the history of the sport. We are very fortunate in having secured his services 
in this capacity. 

Dr. Gray has done an outstanding job in listing what the coach should know, 
what the researcher has discovered and what is known and not known about the 
area of tennis. 

We are very pleased to endorse and introduce this publication to the tennis 
people of the United States and the world. We believe those who are interested 
in the various aspects of tennis will fmd this booklet of great benefit. 

John M.C\H>per 
Assistant Dean and 
Director of (Graduate Studies 
Indiana University 
Btoomington 



PREFACE 



After several decades of iiuuiest ex|H>sure. tennis is experiencing an 
iminecedeiiied ^rtiwtii in {H>|niiarity. The increase in numbers o( players, 
tactitites (especialiy indiuu lacket cliihsl and {nenerat public interest within the 
lasi lew years has been phenttnienal. 

riilortunateiy. liiis new {H>puiarity has nt>t been retlected in the amount of 
NCieiutfic intoimatii>n available tui tennis. Much has been written abi>ut the game 
lot the begiimer. st>nie attenttt>n has been given to the intermediate; but 
comparatively little intormatttni exists on the advanced or competitive player. 

There are several reasons for this lack of data, f-irst. ttMinis has not been as 
p4ipulai as some s}h>Ms in most parts of the United Stat«*s: it was frei]uc!ilty 
assticutcd with the well to-do social classes and was criticized in some circles as 
an activity lor "sissies." Second, researciiers were st>mettmes thwarted in their 
efforts lo ciMtduct sound studies on tiie ct»mpetitive player because of 
inadequate vimple sizes, for temiis teams rarely number more than 10 players. To 
combat the problem partially, some mvesttgati»rs cotnbined several individual 
sports into a study group; however, this tnay have intluenced the findings 
lelating to the tennis group. iMiiaiiy. inierscholastic high sciuH>t competition for 
both men atid women is of relatively recent origin in most partsof the ciutntry: 
conse(|uently. there has iu»t been the general interest in securing scientific 
information on the advanced player. In this regard, it should be pointed out that 
very little scientific information exists on the precotlege-age competitive tennis 
player. 

The pur{>ose of this mi>nt>graph is to give a nontechnical presentation of the 
research findings relative to the competitive tennis player. The terms "competi* 
tive player" and "advanced player** are used interchangeably to identify one 
whi* has ci>mpeted at one or more of the following levels: interscholasttc* 
intercollegiate or open tournament. 

vii 
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From time to time, the author has taken the liberty of picsciiting informatiim 
based on empirical evidence. A careful attempt was made to note any lack ot 
dtKuntcntation when such olferings were presented. This was done with a 
ccrtam amount ot trepidation (since this publication contains the word 
"research" in its title), but with the h»>|>e thai such information might cause 
further investigation by interested readers. 

Ftnaiiy. the writer wishes t»» thank alt those who were helpful in the 
preparation of this biuiklet. particularly key pcisonnci in the Ball State 
University library, his wife. J;'nice. and Kathleen V. Bair. who tirst fueled the 
spark. 
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1. SOCIOLOGICAL AND PSYCHOLOGICAL ASPECTS 
OF COMPETITIVE TENNIS PLAYERS 



SOCIOLOGICAL CHARACTERISTICS 

hohaNy because ot* its jristiwratic hetitagc, tennis has generally been 
asscHTiated with individuals from well'to-do scKioeconomic backgrounds (2. 
My). This was t'ound ti> be generaiiy true ivitii male intercollegiate tennis players 
m oU'r oi the lew comprehensive studies in this area, in an investigation in which 
the s(K:ial origins and present scnriai status ot Lite Pass Holders' at a western 
university were examined, it was tound that: 

L When former athletes assessed the status ut* their fathers* occupations^ 
tennis players' lathers were ranked second. (!o|l players* lathers came (»ut 
first and wrestlers* fathers last. Twenty intercollegiate sports were 
represented. 

2, A total of LV.Vr «if the tennis players' fathers had a blue collar 
occupation. Out of 10 sp(»rts represeiited. only crew athletes' fathers had a 
lower percentage, 10.4V* The highest percentage o( blue collar occupa* 
tions, 4K.r;v\ was held by wrestlers* lathers. 

^. About one-quarter (25.^>r.^) of the tennis players* fathers had tiot 
completed high school. This ranking was third out of 10 spi»rts« exceeded 
by crew and siKrcer. About half i>f the wrestling, baseball and fiMUball 
athletes* fathers had not completed hi^) school (21 ). 

The same study attempted ti> determine various aspects of social mobility by 
comparing the average cKcupatiimal prestige scores of the athletes' first ji>bs 



* rc» ubt4in a t.ilc Pass. X\w athlete must have competed at the collegiate* level for four 
years and earned at feast three varsity letters. This study was based <in the rcsfionsirs of K4S 
Pass Ifcilders an K3*v return. 
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after college and their pusitMitts in the spriiii; o{ i4(>K with Ihcnie of their lathers* 
ntaiti 4KViit>atioii%. iiitereNtingiy. the greatest degree ol sociai mohiiity was 
achieved by athletes whose parents itad the lowest socioeconomic status. There 
was not much ditterence in the cwcupat tonal status scores of the vaikius groups 
oi athletes, with tennis showmg the least mobility ol all sports when compared 
with their iaiheis* main jobs. This wcmid tend tosupptirt the theory that tennis 
playef^ come trom a higher scHriocconomic background. 

Other fmdings (21) revealed that 40.72'/^ ot the tennis players held an 
advanced degree < fourth out of athletes representing 10 sports); gymnastics was 
highest « M .75'/> and fcu>thall was lowest. l^.lVi with an average percentage of 
43,K4 tor all spiirts. l-inalty« tennis players, wlien compared with athletes of 
other spt>rts« least preferred a Republican Presidential candidate and had most 
frci|u;.'ntly been pteviously divorced. 

Webb {^^) conducted a sinntar study in which the male graduates of a 
midwestern university who had played cm the intercollegiate tennis team ranked 
sixth 4iut o\ i i s|>orts ox\ gross family income and third on fathers* occupational 
status. A study ( M>) of an eastern university s intercollegiate tennis players who 
graduated from i^H)0 to PXiO revealed that they most frequently entered the 
tieids of medicine, engineering and law and had least often taken up dentistry or 
management positions. 

While these studies geneialiy suppt»rt the idea that tennis players come from 
an above*average stKiai class and tend to pursue professional careers* some 
cautimi should he used before interpreting the findings too broadly. For 
example, the amount of social mobility achieved by athletes in a certain sport 
may not tiave been directly '!ue to athletic participation. One must also ccmsider 
the intluenco of a cc»ltege educalicni-cm social mobility. Furthermore, all athletes 
do not graduate tnmi college; therefore studies that sought responses from only 
those athletes who had obtained a degree could reveal findings that were 
different. Finally, such investigations may have been affected by factors such as 
inadequate return t>f questionnaires^ improper testing meth(H!s« regional biases, 
lyi>e of statistical treatment and other problems that plague the findings from 
these ty{K*sc»f studies. 

in spite of these findings^ however, a number of American players who have 
tanked cmisistentiy in the top ten^ 0^) did not come from the weil*t(Hlo social 
classes. Typical examples include Stan Smith. (*iiff Richey, Billieiean King and 
Nancy Richey (innter. The san»e atsii can be said about siime foreign players. 
WhiU* there was no rc|>oried research on this point dealing with advanced tennis 
players, there was a meager amount of information on social origin and 

^liy the Hfiilca Stales l awn Icnniv AvMHMlMin lor imiM ul flic yeurs from 1968 
iluou^*h 1972 
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ctmipctittvenm of normal poputalkms. in part, these studies sluiwed that 
individuals fnim Inith low and high class Mwial groups tended to be less 
competitive ( I ). The lower class person believed that the odds were stacked too 
highly against him while the upper class individual saw a secure social positicm 
no matter what the outcome of the contest. Generally speaking, the best 
competitors come from the middle class groups (7). Perhaps it can be 
hypolhest/.ed that most tennis /i/iafrm come from the above-average social group, 
but most tennis cfiampions come from the middle class group. 

it has been argued (4) that the origins of competitive conflict lie in the 
oedipat competition between father and sim. This was further substantiated by 
the fact that many tennis champions were identified with a father image 
<sometiities surrogate) for example, Ashe, Riessen, Cliff Richcy, Nancy lUchey 
Ciunter and the hverts. In this regard, one is reminded of the influence of Harry 
Hopman with the Australian Davis Cup teams of the l9S0s and 60s or Perry 
Jones and his cimtrol tif southern California tennis. It has been suggested (4, 37) 
that the father*iniage phenomenon may result in an identity crisis, particularly 
with women players. Whether or nnt this is unique in tennis remains to be seen, 
for one ccnild cite similar examples in other sports, particularly those which are 
individual in nature. 

Finally, tennis is perhaps the only sport in which regular tournament 
competition is held for father-son and mother*dau^ter doubles teams. While it 
has been suggested (28) that the father has the greatest parental influence over 
the scm, much more research is needed on the intricacies and implications of 
these familial relationships, ft would be extremely difflcult to separate 
father-son or motliernlaughter influences due to inheritance from those 
influences thai are primarily social. 

PSYCHOLOGICAL CHARACTERISTICS 

A review of the psychology of sport literature reveals an increasing amount of 
activity in the investigation of the perscmality traits of outstanding athletes. 
Historically, psychological studies have been criticized for lacking valid 
measuring UhAs from which reliable conclusions could be reached (14, 25). 
I^ceniiy, however, c<intinued reflnement of these tests, coupled with more 
reliable testing conditions, has made it possible to place more confidence in the 
results (14). in spite of these improvements, however, the few studies dealing 
with the psychoi4)gicai traits of competitive tennis players still revealed 
inconsistent and confusing concluskms. it is unclear whether these resulted from 
invalid measuring tcuils, different testing methiHis, inadequate sample sizes, 
different statistical treatments, regional biases, etc. ( 1 1 , 14, 31 ). 
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INOIVIOUAL*TEAM SPORT PERSONALITY STUDIES^ 

It haH been Miggcstcd that tiu: pcrsintatttie» cl' ittdividual athtctcN iiiay 
UitTcr i rom tluise of team Hpcirt athieies ( i 4. lAY ()iie investigator (7) theorized 
that thdivtdtiai sport athletes tended to be nu>re withdrawn while team sport 
athletes tended to be more gret^ariiHts. It was luit clear whetlier the alleged 
difference was the result of one's involvement in tlie spiHt m whether persons 
with specific personality traits originally chose an individual or team spiirt in 
which to participate. 

Tlie findings front stime studies supported the hypothesis that a difference 
may exist between the persimalities of individual and team sport athletes. 
Maiumphy <23) found that midwestern intercoikgiale winnen athletes from 
individual sport groups were less anxious, nuire venturesome, more extroverted 
and indicated mi>re leadership tiian thivse f nmi the team groups as measured by 
the (*attelt Sixteen Factor Test of Personality. Conversely, team sport athletes 
were more reserved, more introverted and less venturesome than the individual 
sport athletes, in l^)5K. \kw\\\ (6) reported that intercollegiate male individual 
sport athletes showed significantly highei scores in psychastlienia (cimditiiHt 
wliere individuals are subject to obsessions and phobias) and were more 
depression-prone than those in team sports as measured by the Minnesota 
Multiphasic PeiMmaiity Inventory. 

On tlie other hand. Lakie (IK) found similar personaHties for intercollegiate 
wrestling, basketball, football, golf, tennis and track gnmps as measured by the 
Omnibus Personality Inventory, ikegami's study of some i .500 male and female 
Japanese athletes wiio had competed in natitmal athletic meetings did not reveal 
any marked differences in personality traits beyond individual and team sport 
athletes (12). While the findings from these studies represent only a limited 
sampling of what has been dime in the area, they do give an indication of the 
type of inconsistencies that exist. 

Speeif ie PerMmality Trails 

For ciarificatiim. the psychological studies dealing with competitive tennis 
players have been classified undc. that trait wit'i which the investigation was 
primarily concerned. They are as follows: 

Introvvnion'Kxinpvenkm 

It was repiHted that marked tendencies toward extroversion vi;ere usually 
found when populations of superior athletes were tested (7). It was not evident 
whether this trait was :he result of ime^s physical ability or was an innate 
characteristic. 

^Otily fhtHiC Htudiefi that included tennis in the individual <piirt jtrtiup arc rep«irtcd in this 
vcction. 
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Whatever the case with the supcrku athlete, extroversion probably cUies not 
typify the competitive tenni$ player*s personality. Qgilvie (24) reported that top 
athletes were extroverted articutariy in team sports) with the excepticm of race 
car drivers, long*distance lunners and male tennis players. Warburton and Kane 
supported that hypothesis when they wrote: 

Although in general extroversicm goes with physical ability, many top 

*'individuar* athletes (i.eM track and field, swimming, tennis, etc.) are found 

m>t to be markedly extroverted and many world class performers are clearly 

introverts. (M) 

Knapp (17) found no marked difference in the introvereicm-extroversion 
tendencies of 46 outstanding English tennis players (2K women and IK men) as 
measured by the Maudsley Personality inventory. However, a total of six players 
(three men and three women) scored more than one standard deviation above 
the iinglish norm for introversion and three |;4ayers scored approximately two 
standard deviations or higher on neuroticism when compared Wi.r the same 
norm. Knapp noted that coaches should take into account such divergent 
personalities when working with a team. 

Ikegami*s comprehensive study (12), which included 131 Japanese tennis 
pbyers (71 men and 60 women), revealed that male tennis players were slightly 
more inclined ti>ward extroversion than those from the following athletic 
groups: gymnastics, track and field, table tennis, basketball and volleyball. Tiic 
female players barely exceeded all groups cm extroversion except in the case of 
table tennis: hcnvever. all differences in the study were slight. 

C Ison (26) conducted a study in which tennis experts classified male players 
into groups of several skill levels including champions and **near*greats.'* Based 
on the rationale given by the experts for their rankings, an interview was carried 
out with 1 2 players representing each skill level. On the basis of these interviews, 
Olson concluded that champion players were most purposefully intense and 
serious, did not seem to be as aware of crowd reaction during a match and 
expressed ''great*exhilaration** after a win and "deep^epression** after a loss. 
These traits were not as evident in "'near^great** |4ayers. Olson generalized 
tentatively that champions may be extroverts, cautioning that more research was 
needed on the topic. In an older study, Giild (9) found that a limited sample of 
male intercollegiate and professiimal tennis players showed a more "extrovertive 
orientation of the thinking process** than did intercollegiate golfers. 

Aggression 

in various sports, particularly those in which physical contact is a part, 
controlled a§^ression is considered an important requisite. Probably because of 
the nature of the game, little research cm the aggression of tennis players was 
reported. One psychiatrist (4) noted that the game was a paradox. On one hand 
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was the relatively sedate atmcispttere of the ttiatch which was contrasted by the 
intense post-niatch language such as: **He killed me!** or murdered him!** 
Lus/ki (20) suggested that the successful tournament player is usually highly 
competitive and likely to be strongly sadistic while the player who emphasizes a 
mmcompetitive game may be masochistic, apol^ig^tic and friendly* Roth and 
Pun (29) supported that si^estion when they found that the masochistic 
individual is usually less ciMnpetithfe than the sadistic person* Furthermore, the 
findings from their research revealed that male achievers tend to be extrapunitive 
(blaming others for their frustraticms perhaps linesmen, ball-boys, 
opponents, etc.) while nonachievers tend to be intropunitive (turning hostile 
feelings toward themselves). This would support CNson*s (26) conclusion that 
champion tennis iHayers* aggressiveness was directed toward a recognizable 
external object while near*great players seemed to focus on something inside 
themselves not easily rect^i/ed by others. Singer (30) found that intercollegiate 
mate tennis players were significantly higher in a^ession than the norm group 
and lower on abasement (acceptance of blame, feeling of inferiority) than 
intercollegiate baseball players as measured by the Edwards Personal Preference 
Schedule* However, Singer*s sample was small (10 tennis players) and the 
findings may have been influenced by a regional bias. 

In contrast to those findings, Ostrow (27) reported no difference in the 
^ression level of intercollegiate mate tennis players when compared with 
nonactive players and nonathletes Furthermore, a season of competition did not 
affect the players* pre* through post-seasof« frequency and total aggression levels 
as measured by the Edwards Personal Preference Schedule and six selected 
Thematic Apperception Test pictures. 

It was suggested that competitive tennis players may have difficulty coping 
with their feelings of aggression. Whitman (36) hypothesized that some tennis 
players constantly berate themselves in order to balance their super-ego for being 
successful as well as providing punishment for failing. Beisser (4) cited instances 
of several world<caliber tennis players uiio constantly talk to themselves as the 
match progresses* This form of castigation supposedly is a method of avoiding 
guilt b> denying that one is winniiig since most tournament players have 
unconscious destructive fantasies toward their opponents u^ich interfere with 
the players* realization of the goal of winning (4)* 

Anxiety 

it was reported (7) that either undue anxiety or complete freedom from 
worry can have a detrimental effect on the athlete*s ability to perform 
successfully. Apparently, a moderate amount of anxiety in athletes is often an 
aid to superior performances (7)* One dder study, which will be reviewed later, 
indicated that anxiety levels may be greater in individual sports than in team 
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s|HHts ttmi|H*iititMi (H). Watbiirt<Hi ami Kane {i4) round world-class wohkmi 
pb>cis lt» liavc Uiwci icsuii}; levels o( anxiety than tournanicnt-levcl wunuMi. 
Jtvluisgard and (>}>itvie <i.^) re|Hirted that better tennis players scored signiii- 
cantly iowci in anxiety and were lound to be nuirc scli^conlident and stable. 
Olsiin n«fted ihal chuni|iton (layers did not feel fiic burden of **bcing 
expected to unr* as niucii as the near*great players* which suggcst^^ a lower 
anxiety level on the ixiit t>t the better players. 

(ffoid 0>> lound tiial a small sample of male intercollegiate players sliowed a 
tendency to be nu>re calm, unruftled and relaxed than professional players as 
measured by the (tuillnrd^Marttn Personality inventory. Hammer (10) found no 
difference between anxiety and performance levels when tennis IctteruKn and 
nontettertnen weie ci>mpaied at the high scIuhiI and junior college levels. 

hitcUigcmv 

Whsie niteili{iience may not be ccmsidered a tKr-simatity trait, several measuring 
Stales C4intaiiied subtests which pur}H)rtediy revealed an inleiiigence factor. 
While the research findtngs at this tiiiK* do not reveal any delinite conclusion 
with regard iti the relatitinship between athletic ability and intelligence* it would 
aptnrar that su{ierior athletes, in general are average to above-average in intellect 
{7h ( ratty (7) suggested that in thos»- srnirts requiring a detailed mechanical 
analysis, tlie im»re intelligent athlete W(^u!c' t>e more likely to sueceed. Wliite 
tennis was not specifically mentioned, it could be classified in that category. Bell 
(5 1 concluded that higli scIichiI girls selected to participate in district tennis 
tournaments had a slightly higiier mental ability than those who were not 
selected as measured by the Otis Quick-Scoring Mental Ability Test. In stigiit 
ctwitrast to this. Olscm (2b) cHHictuded with **some significance** that near-great 
male players tended to be more ccmcerned with so-called intellectual challenges 
or complex situaticHis than did champion players. 

Si H'ial Maturity 

Several psycht>logicai tests measure a personality factor known variously as 
**s(wiabtiity/* "serial inclination/* etc. Tennis, a sport in which the social aspects 
of the game have always been evident, may attract more socially mature 
individuals or be respimsible for the development of certain social traits moie 
than stime other individual sport activities. However, this cannot be dcHU- 
mented. it was not clear whether competitive tennis players possess a greater 
social maturity than athletes in other sports. 

At four western state colleges and universities Lakie (18) administered the 
Omnibus Personality inventory to 230 intercotlegiate male athletes, 38 of whom 
constituted a combined tennis-golf group. Within the state universities* tennis- 
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golfers had a higher average scictal maturity than the athletes of the other sports 
as well as a lu^er average social maturity than their counterparts at the state 
colleges. However, it should he pointed out that these data did not represent a 
-pure** tennis group. 

Gold (9) found that male intercollegiate tennis athletes were more ''socially- 
inclined** and ''cheerfully optimistic** than the varsity golfers and test norm 
group at an eastern institution. Paradoxically, this author also noted that varsity 
tennis players lacked ''social leadership** when compared with the test norm 
group. Olson (26) reported that champion players seemed to be less aware of 
crowd reaction during a match than near-great competitors which may suggest 
that top players have a lower social inclination. 

Emoimml Maturity orSctfContmt 

Some competitive tennis players are frequently chastised for their emotional 
outbursts while involved in match play. Such venting of emotions is usually 
magnified ccmsiderably when contrasted with the sedate atmosphere in which 
tennis matches are normally played. Tennis is unique in that, when an error 
cKxurs, play stops. Hence, the player is faced with nothing to do except 
contemplate his mistake. In many other sports, the erring athlete must 
immediately switch to defense, and play continues. This factor, along with the 
proximity of the spectators and the fact that the player is more visible, i.e., not 
obscured by special equipment such as a helmet and face mask, may contribute 
to the situation. 

However, the scant amount of investigation on this topic indicated that 
champion tennis players may have a higher level of emotional stability than 
players of lesser ability, Kane and Callaghan (15) found world-class women 
tennis players to be more emotionally stable, self-confldent and lower in 
trustration than players of lesser ability. Olscm (26) supported this when he 
concluded that champions seldom appeared disturbed during a match while 
nH>re pcHuly-skilled players seemed prone to allow their feelings to show. 
Maiumphy (23) reported that intercollegiate women players were more 
emotionally stable than the control group. 

Gold (9) revealed that varsity intercollegiate tennis players were "free from 
cycloid tendencies** (manic-depressive tendency) when compared with the norm 
group. 

Mamdhuty-Evmittinity 

Studic^s on this persimality trait were too few and inconclusive to offer any 
dctinile findings. Bell (5) reported that high school girls in competitive tennis 
were no less feminine than the average girl in the study; however, girls who 
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reached the highest tcveis in umrnament play exhibited more masculine traits as 
measured by the Guitl'ord-Zinmicrman Temperament Survey. Gold (9) con- 
cluded that male professional and intercoltegtate tennis players were less 
masculine in their eim>tional and temperamental makeup than male professional 
golfers. 

G mscrvatisnhL ibemlism 

Because of the aristocratic heritage of the game, one might argue on the basts 
of empirical evidence that tennis players may tend t.; be more liberal in thought 
and action than athletes from other sport groups* Yet, there is not enough 
evidence to support this contention. One early study (32), which dealt with a 
limited sample, found intercollegiate male tennis players to be the most liberal 
of athletes representing several other sports. Lakie (18) found that male 
intercoiiegiate tennis-golfers had a lower average liberalism score than did 
basketbalh fiMitbalL track and wrestling groups. 

Miscellaneous Pcrsi»mlity Studies 

The following studies revealed some findings on isolated personality traits of 
competitive tennis players. 

Singer (30) used the Edwards Pers«>nal Preference Schedule to determine any 
possible persi>nality differences among 59 mate intercollegiate baseball players 
and 10 intercollegiate tennis players and a norm group of 760 persons. On IS 
items* the tennis group scored significantly higher than both the baseball and the 
norm group on the following variables: achievement (doing one's best) and 
intraception (ability to analyze others). The tennis group also scored higher than 
the baseball group on dominance (leadership)* 

In the same study Singer also attempted to reveal any personality differences 
according to the tennis coach's ranking based on skill performance. The top five 
players were compared with the bottom five, and both groups were compared 
with the norm group. The top group was significantly greater than the norm 
group on achievement and order* while the bottom five players were 
significantly lower on order than the norm group* The findings may have been 
influenced by the smalt number and a regional bias. 

One study (22) which reported on the aesthetic sensitivity of athletes 
concluded that competitive tennis players were not significantly aesthetically 
sensitive when compared with other athletic and control subjects. 

SUMMARY 

Based on the findings of the limited amount of sociological and psychological 
research on the competitive tennis player and keeping in mind the difficulties in 
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conducting such investigatKMis, the autlior considers the following conclusions 
appropriate: 

!• Tennis players tend to coine from the abiwe-avcragc siKial clasis while 
x^mi&vhampions come from the middle class. 

2. Successful competitive tennis players are more introverted and more 
extrapunitive with lower anxiety levels and higlier emotional stability than 
niayers of lesser ability or m>rm groups. 

3. iompetitive tennis players appear to liave difftculty iianditng their 
aggressive feelings. 

4. TIh? data were too limited and inconclusive to suggest ccmclusions on the 
siKial mobility, intelligence, social maturity, masculinity-femininity and 
conservatism-liberalism of tlie competitive tennis {4ayer. 

5. More research needs to be conducted on familial relationships of 
competitive tennis players, i.e.« father-image and family competition, as 
well as various psychological characteristics. 

The sociological and psychological research on the competitive tennis player 
raised many more questions than it answered. Some of this undoubtedly is 
because of the nature of the research which carried with it the inherent 
spurtousness of analyzing social heritage and emotional makeup. More needs to 
be done for it may be that in this area will ultimately be found many of the 
answers that wilt prove to be most vital. 
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Z PHYSICAL AND PHYSIOLOGICAL CHARACTERISTICS 
OF COMPETITIVE TENNIS PLAYERS 

In previous publicatkms of this type, considerable data were available for 
review in the area of physical and physiological characteristics of athletes, but 
for some unclear reasim, the literature in this area is noticeably limited for 
competitive tennis players. 

Perhaps one explanation may be related to the heritage of the game. With its 
aristocratic background and its association with a genteel environment* tennis 
players generally have not sougtit scientific information in the physiological 
realm. A second expianaticm may center around the recent development of 
interscholastic competition for both men and women (particularly at the public 
school level). This emerging situation may stimulate more research as coaches 
and players express a desire for such information, which heretofore has not 
generally been the case. 

PHYSICAL CHARACTERISTICS 

Bthly Stmvlurv and Anihmpfmetry 

It was assumed empirically that the body structure of competitive tennis 
players tended to be ectomorphic (slim« not heavily muscled) with some 
individuals classified as mesomorphs (muscular, athletic build). Of the male 
amateur American players who were ranked consistently in the top 10' (IS), 
individuals such as Stan Smith and Arthur Ashe typify the ectomorphic 
description white Cliff Richey and Clark Graebner could be classified as 



' Amutcur rankmp only for a majority of the years from 1968 throufsh 1972 by the 
United States Lawn Tennis Assuciation. 
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mesiMitorphs. However, the limited anukunt t»f data on the body structure of 
competitive tennis players did not permit any definite conclusion. 

One of the most comprehensive studies in this area was done by Parton(i2) 
who compared various motor ability, strength and structure measures of three 
male intercollegiate golf, tennis and volleyball teams. He found the mean body 
weight of a limited sample of 10 tennis players to be significantly greater than 
tite golf team. However, the data represented a tennis team that averaged slightly 
over (1 ft-l'/4 in in heiglit and IK4 lb in weight which, m the basis of empirical 
evidence, would not appear to be a representative s.-*mple. Olsim (II) found that 
champitm tennis players tended to be thin as youngsters, a trait not particularly 
evident in the "near-great" players; however. Malmisur (9) found no significant 
relatiimship between selected physical cliaracteristics (among them height and 
weight h>f 23 Junior Davis Cup players and their success in tennis. 

An analysis «)f the DStTA rankings of the male players in the top 10 for a 
majority ot the preceding live years ending with 1972 revealed an average of 6 ft 
in height and M»9 lb in weight (15). Using the same criteria, women jrtayers 
averaged slightly «)vcr 5 ft SVi in and 1 25 lb. Tlie method of collecting these data 
was not given. Generally speaking, most competitive tennis players attempt to 
keep their weiglit as low as possible for their particular body build, without 
sacrificing endurance and strength. 

Buskirk et ai. (I) compared the external anthroptmictric and roentgenogram 
(X-ray) measurements between 7 nationally-ranked tennis players and II 
soldiers They concluded that vigonms tennis (laying may lead to an increase in 
the length of the radius and ulna in the dominant forearm. Furthermore, the 
tennis players' liand area, hand width, third finger length, wrist width and 
forearm circumference (relaxed and c«mtracted) differed significantly between 
the d«miinant and other arm. Only hand width, wrist width and forearm 
circumference differ significantly among the soldiers' arms. 

Parttm (12) collected various structural measures of competitive tennis 
players. Among them were skinfold measurements (triceps, subscapular, supra- 
iliac, call"), girth (biceps and calO. linear measures (standing lieig^it. arm length, 
forearm length, and hand length, lower extremity length, sitting height, leg 
length and tibiae length), it was found that tennis players in tiie study liad 
significantly less hand length than the volleyball grt»up and significantly greater 
leg length than tlic golf group. 

StH'ed. Reaction Tinn- and Btidy Quickness 

The research generally supp<»rted the hypothesis that athletes have faster 
reaction times tlian mmathletes (5. 9. 14). According to tiie limited amount of 
research. c«)mpctitive tennis playen scored quite high on reactiim times and 
biidy t|uickness when compared with other athletes. Jackson (5) found that 
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teitnts players sciircd Hignificantiy better nn the iO* and JO-ft dat^es than did 
track and tteid, haKchail and tiHitbatt players. Ols%m (II ) found tluit ''cliumpion 
tennis players tended tu be fast^ as youngsters, a trait not evident in '^nongreaf' 
players. Tliese findings were supported by Mat/.i (10) who reported tlie best 
response times were for tennis players over fiHitball (layers ami nonathletes on 
hand, teg and combined hand and leg movements. Par ton found interccrflegiate 
male tennis players to be signiHcantly faster than volleyball players in 
discrimination movements and choice hand*reaction time. Furthermore* Parton^s 
analysis of the intrafactor correlations within the tennis group indicated there 
was no apparent relationship between hand-reaction times and total body 
mtivement times. However* Youngen (Ih) found that a small sample of female 
intercoiiegiate tennis players did not differ significantly in reaction time (interval 
between the excitation of a visual stimulus and the finger release of a reaction 
key) when compared with female intercollegiate swimmers, fencers and field 
hockey players. In the same study, tennis players were not significantly difterent 
in nuivemcnt time (time taken to move the hand and arm a prescribed distance) 
than were the other athletic groups. 

On the basis of cinematographical analysis, Plagenhoef (1 3) concluded that a 
fast*reacting male player standing in one sp>t required J7 sec to play a bail. If 
the player was forced to react quicker than this, it was impossible to return the 
shot. Talbert and Old (14) reported that in a hard*hitting exchange at the net* 
the players have about .20 sec to note the fii^t of the bail, determine the 
t)pp<Hient*s position, decide what to do and return the shot. In view of 
Plagenhoefs findings, this would be impossible; however, the factor of 
anticipation must be considered when discussing quickness and reaction time. 
Talbert and Old*s data were presented with the understanding that keen 
anticipation is a necessity for success in competitive tennis. Certainly, quick 
reactions would be an advantage in topfiiglit tennis, particularly in net play and 
on the service return. 



Sircngih 

Few studies were reported on the strength of competitive tennis players. 
Buskirk et al. ( I ) concluded tliat tennis playing leads to muscular hypertrophy in 
the dominant forearm. Hiey found that muscle diameter measured at mid-ulna 
and grip strength differed between the arms of b«)th tennis players and soldiers, 
but the differences were larger in tennis players. Tlie ratio of muscle diameter to 
bone diameter at mtd-ulna was larger between the arms of tennis players. Thus, 
considerable forearm muscular hypertrophy could be asscKiated with participa- 
tion in a vigorous unilateral activity. One may note empirically that the 
dominant forearms of many top competitive tennis players are hypertrophied. 
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Partem (12) coiicclcd iiitie dilYcrcnl strength measures turn interaiiiegtate 
male temiis playersi atiU ciHtipareU ttie data with g(»tl and volteybalt team 
members representing the same piiputatum. A cabie*tensu)meter was used ti» 
secure shimtder flexion* etbow flexiim^ trunk flexion, trunk extension* hi|> 
extension, knee extension, wrist palmar flexiiin and ankle plantar flexion 
strength. A manuometer was used to determine the subjects* dominant hand grip 
strength on which the tennis team averaged 120.3 lb compared with 120 for the 
golf team and I IH*2 for the volleyball group. The tennis group was signiflcantly 
weaker in both hip and knee extension strength tluin tlie volleyball group. 
However, the tennis group was significantly stronger than the golf group in both 
wrist palmar flexion and ankle plantar flexion strength. 

Hcxihiliiy 

The only reported study on tiie flexibility of competithrc players was done by 
Parton (12) wlu> secured six flexibility measures from the tennis group identifled 
earlier and ciimparcd them with the vi>lleyball and golf teams. Flexibility data 
were collected on wrist flexicm-extension, slH>ulder flexion-extension, trunk 
lateral flexiim, trunk and hip flexion*extension, hip flexion-extensiim and trunk 
flexion*extension. The tennis team had a statistically signiflcant smaller range of 
hip flexion-extension than did the volleyball team. Ho other signiflcant 
differences were reported with regard to the tennis group. 

Dcpih Pvnvptum and Spatial Adimtment 

Tliere have been a few attempts to determine the relationship between one*s 
score on a depth perception or spatial adjustment test and tennis success. 
Normally, such investigations involved correlating simie form of perceptive-type 
test scores with subjects who represented various levels of tennis skill. 

linberg (3) administered a tennis flim test and the Witkin revision of the 
Gi>ttschaldt Embedded Figures Test to 63 volunteer undergraduate women 
players who were classifled as team players, beginning players and naive subjects. 
The subjects viewed a tennis film test constructed from movies taken of a player 
hitting fi>rehand strokes toward the camera where the actual bounce location of 
the ball had been determined. After viewing three series of the stroke (series A: 
backswing six frames past the moment of cimtact, series B: backswing to the 
moment i>f contact and series C: backswing two frames prior to contact), the 
subjects were asked to predict cm response sheets scaled to court si/e, the 
rectangle in which they believed the ball would have bounced. Three film 
sequences of the forehand stroke series were arranged: ABC, BCA and CAB. At 
the ccmclusion of the sequences, the subjects were asked to note any visual cues 
in making the decision about the bail bounce point. Tlie scores were calculated 



in dcvMlHiti tiniis f rom a zero {mini in liic center of the rectangle o( bounce 
IcKatuin. the most acctiiate pieUtctions scoring zero. Hence, the lower the 
M;ore. the more accurate the tneilicnon. Il was loumt that the team players w<;rc 
tin? least accutate (had higiiei wtnes) ot the ihiee ((Huips in predicting tl)c ball 
bounce atter vicwmg a seiies. although a signiltcant ctitfcrencc did mit exist. A 
total ot 45'' ot the team playeis had a teudency to predict that the ball would 
land I'aithei into the court than it actually did« which ccnupared with 33 and 
Mfi tor the boginnnig and naive grcmin res|)ecliveiy. The tendency to predict 
ball biiunce ioiwatd ot the actual Unration was less with 7.8'/ response tor the 
team players and IS'/ tor both beginning and naive players. The r between the 
l*nibedded I iguies Test and the ithn test scores yielded ,U5K. While about IS 
items \^ete mentHMK*d tor visual cues in predicting ball bimtice point* the most 
comtiioM fvsi^Mises were related to tta* biuly, racket or ball. 

( i(»w {2\ pcrloiined a simitar study in which 13 high skilled* 22 intermediate 
atid 27 low skilled women tennis players were rated cm tlieir ability to compare 
the tlight ot a bail with where they e\{K'cte(l the ball to bcmnce* hach subject in 
the high and intennediate groups underwent three testing sessions on alternate 
days tot a week, while the low skilled grcmp was tested on alternate days for two 
weeks. Reiiabihty coetncieiils showed that test-retest reliabilities ranged from 
}^ to .K3 for the three groups on the variables of depth judgment ability and 
lateral judgment ability. A two*way ANOVA showed no significant interaction 
time between depth and lateral judgment ability and lenim playing ability. A 
signilicaiii diOerence did exist, however* among the total gnmps* lateral 
deviation mean when compared with the total grcmps* depth deviaticm tneans, 
I inally. no significant differences among groups were found after an absolute 
deviation score was determined for each subject by using the Pytiiagorean 
theorem, and amcmg*grtmp difierences were analyzed with a single ANOVA. 

Krciger (7) found thai intermediate college men and women players were 
more proficient in tennis spatial adjustment than beginners; however, beginners 
showed a greater ability in figure*ground perception. Figure*ground perceptUm 
was related to tennis spatial adjustment to a greater extent in more higlily skilled 
players. I* inally. men were signtticantly more proficient in s|xitial adjustment in 
tennis than women, it should be pointed tmt. however, that the study by Krieger 
did not include players of a highly skilled level; therefore* tlie conclusions are 
applicable only to beginning and intermediate players. 

Ptiy Biological Characteristics 

Stress Rcui iivit v 

Two studies were reported with regard to competitive tennis players in which 
the stress of com{vtition was assessed through some physiological response. In 
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om &iicli study « Krahcnbuht <6) attempted to dcteiminc the stress reactivity t>r 
six tnale intercollegiate tenuis {layers tlirout^h catecliolamiiu excretions (urine 
analyses) at four levels o( activity: basal« practictN competition anticipation and 
competitive situations. The catechotaniiiies (adrenaline and noradrenaline) are 
affected by different degrees of physical or emotional activity <or the 
anticipation of such activity) and are known to influence either sympathetic 
nervcHts activity or the adrenal medullary secreticm which can be determined by 
the amount of excreted catecholamines in the urine. Krahenbuhi found that the 
catecholamine levels were stgnitkantly greater during the competitive situation 
than at the i>tlier three levels tested. This indicated tliat the stress level of 
competition was higher tlian the basaK practice and competitive anticipatiim 
levels of the six players tested in the study. 

A secimd study ctinducted by Farris (4) publisiied in 1943 attempted to 
determine lymphocytic reacticm (changes in the white blood cell count) cm the 
basis of 300 blcKHl counts of male intercollegiate wrestlers, track-men, baseball 
players, basketball players, golfers, crewmen, football players and tennis players 
taken before and after contests. It has been shown that ''an abrupt increase or 
relative lymphocytosis can be produced in healthy persons within five minutes 
by certain emotional states such as anxiety, fear, anger and disappiiintment/' In 
this extensive study, relative lymphiKytosis remained about the same in tennis 
players until the completion of the match, it was also pointed out that a certain 
intensity in activity was essential to produce a marked leuciwytosis in spite of 
the fact that some of the competition may have been prolonged as in tennis. 

Aging and Tennis Suwcss 

The chronological age at which athletes achieve their most proficient 
performances has attracted some interest in various sports. The only reported 
study relative to this topic on competitive tennis players is somewhat 
antiquated, but may serve as an indicator. Lehman (8) secured the birthdatesof 
the first winners or retainers of 317 French, British and United States 
tournaments from the late 1920s to tiie early 1930s and found that the average 
age was 27.63 years. Using similar criteria, the mean age for world champion 
boxers was 26.98, for professional baseball |Jayer$ (excluding pitchers), 29.07 
and for Engjish and American open golf cliampions, 31 .01 . 

8UIMMARY 

A hmiied amount of scientific literature in this area made it difficult to 
establish any firm conclusions. The data on body structure and anthropometry, 
strength, flexibility, depth perception and spatial adjustment, stress reactivity 
and aging were either too meager or inconclusive to yield definite findings. 
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On the otiter Itaiul* competitive tennis players in tiie reviewed studies 
geiHrraily scored tietler tlian «iiiier competitive alitletes on measures of speeds 
reaction time and tHHiy quickness. 

Future researchers interested in this phase of scientific investigation would do 
well to C€msider this area since a great deal more needs to be done. A challenge is 
issued to those wh<i wish to respimd. 
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3. MECHANICS OF STROKE PRODUCTION 

Strictly speaking, virtuaiiy every tennis player strokes the ball differently (II, 
22). While most tcmrnanient players perform in a relatively orthodox manner, 
there have been some notable exceptions, such as Billy Johnson of the I920sot 
the present-day French player, Francoise Durr* Apparently, playing styles are 
highly individualized. !»everai studies (2, 10, 21, 23), which will be reviev^d 
later, indicated that considerable variation in mechanics existed from subject to 
subject, but that each individual showed extreme consistency in repeating the 
stroke. 

While the experts were not in complete agreement as to what constituted 
perfect form, tiiere seemed to be unanimity that a **range of correctness** existed 
within which most players should perform on most strokes if an exceptional 
level of skill was to be attained, it was generally agreed that ball control was the 
prime requisite for winning tennis ( 10, IH, 22) and any stroking style that could 
achieve that goal was normally ccmsidered acceptable. One source (7) observed 
empirically that iUc time to change a stroke was when it was no longer effecctve. 

THE RACKET 

Racket Weiglit and Balance 

Knuttgen (12) investigated the effects of varying tennis racket dimciihions on 
the stroke performances of IK players, 9 of whom were zidvanced competitors. 
Racket length was important to tlie accuracy and general play of the advanced 
players, particularly when they were called upcm to make rapid movements and 
adjustiiH?nts in playing the ball with the Icmger 29-in racket. Predictably, 
advanced players were more accurate than beginning players with heavy rackets 
(13-5/8 o/). Racket proficiency appeared to be higlily individuali/ed. Plagenhoef 
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(18) suggested that nK>st women players should use a strung racket that weighs 
12.3 to 13 o/ while a majority of men players should select one from 13 to 13.9 
In all tikeithood« using a ;ackct tliat is too tieavy may contribute to a sore 
arm or tennis eibow. M was also reported (18) that racket sixe and weight 
measures do not always agi^^e with the manufacturers^ markings. 

The racket balance or center of gravity must be a consideration in selection 
5titce this variable can affect lite weight. A heavy«headed racket will feel heavier 
while a light-headed racket will feel lighter to the player. It was reported (18) 
that the racket will feel heavy if the balance point is beyond I3!4 in from the 
end of the handle. Tlie serious competitive player may be interested in 
determining the center of percussion which varies depending upon the racket 
balance and the locaticm of the {rfayer^s grip on the handle. If the ball hits the 
strings at the centet of percussion, the force transmitted to the player^s index 
flnger is minimal (18). If the player *s grip is with the butt end just outside the 
hand« most rackets are designed so that the center of percussion is in the middle 
of the strings. However^ since both grip and racket balance fluctuate, the center 
of percussion also changes from player to (riayer because the pivotal point 
changes upon impact. Data for computing a racket's center of gravity and center 
of percussion for each individual are given in Appendix A. 

Racket FlexilHlity 

Tiie most comprehensive studies reported on tennis racket flexibility were 
conducted by Nash (14, I5« 16), who clamped frames to the edge of a table and 
attached 8.214 kg to the center of the unstrui^ head. By determining the 
centimeter drop of a light beam reflected on a screen from the attached frame, it 
was possible to measure the flexibility of the racket. The amount of racket 
exposed at the edge of the table was altered to determine three different 
flexibility scores: racket*head, racket*handie and throat, and racket-full length. 
Nash concluded that most metal rackets fell into the '"very flexible'" category 
wh:!c wooden rackets tended to range widely from a **very stiff" through the 
*Very flexible^" categories. Both Seetharaman (20) and Hegmann (6), who 
Conducted similar studies, also found metal rackets to be more flexible. 

Plagenhoef (18) reported a similar study on 25 rackets in which the heads 
were clamped solidly at the top and bottom, and the speed of a dropped tennis 
ball was calculated as it rebounded off the strings. It was found that the greater 
the racket flexibility* the less the force of the ball impact, which transmitted less 
force to the hand. Furthermore, the increase in time of impact lessened the 
speed of the ball thus making it easier to hold the racket flrmly. On the basis of 
these flndings. it was concluded tliat the tournament player may tend to use a 
less flexible frame in the hope of obtaining more bail s{)eed« However, this may 
result in piKirer ball control a vital factor in successful tennis (day. 
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Racket Grifis^ $ty le and Sise 

The reported research on correct racket grips anJ si/e was noticeably tacking, 
and for good reason, since there is no unanimity anuing the tennis experts as to 
what constitutes the perfect grip. Furthermore, one can cite examples of almost 
every grip style and si/e anuing the world-class players. As was the case with 
stroking styles* perhaps the best solution to the dilemma ib to recogni/e that 
there is a range of correctness within which most competithre players function in 
order to achieve success in high level competition. For the vast majority of 
players, th*f involves use of the Eastern or Continental grips or a variation 
thereof. Yhe handle diameter one should select is a highly individualized 
decision. The literature contains many empirical suggestions on the most correct 
handle diameter with the most frequently*mentioned consideratk>n in this regard 
being the player*s hand sm. Since most ctmipetitive players have established a 
particular grip style, the prospects of changing it ^ould be given consklerable 
thought, for such a task is formidable. Some of the criteria that should be 
considered in making such a decision would be the success of one*s present play, 
one*s competitive goals and the comfort or ^^feel** of the present grip. 

It was suggested ( 18) that the most important factor in hitting a tennis ball is 
the firmness of the grip at the instant the ball impacts the strings. Apparently, 
this factor is as important as racket weight in obtaining ball velocity and results 
in what has been referred to as a "heavy ball.*' Some players are noted for 
stroking a heavy ball, which means that the ball velocity is greater than 
anticipated from the racket swing speed. On the basis of velocity studies on a 
limited sample of six rackets, it was concluded that such players utilize grip 
firmness at impact (18). No single racket seemed to be best in achieving ball 
velocity or grip firmness. The biggest variable in achieving ball velocity appeared 
to be grip firmness at impact. 

Racket Stringitv 

Almost without excepttun, tournament tennis players prefer gut stringing 
because of its resiliency and better playing qualities. The type of stringing and the 
tension to which it is strung are among the factors that affect ball speed ( 1 2) and 
control (18). Pouz/ner ( 19) concluded that l6*gauge gut strung at SG, 58 and 65 
lb tension was more resilient than nylon and that both types of stringing were 
more resilient as the tension was reduced. Knuttgen ( 1 2) noted that gut strin^^ng 
gave better results than nylon in the performance of general tennis skills. 

Many competitive players, particularly at the high schcKYl and college levels, 
assume erroneously that the best stringing is the tightest one. While it was shown 
that a higher tension will give better results in ball velocity for advanced players 
(14), there will also be a resultant loss in ball control. The most suitable stringing 
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tension depends upon the nidividuaPs level of skill. Plagenhoef (18) recom- 
mended that one who plays regularly (mi data were given tor the competitive 
playeOwith agut-strungtacket ot^ lull head si/.e siiould have the stringing done at 
5X to 62 Ih tension. This tlgure would be reduced if the racket head size were 
smaller or if nylon were used. The anniunt of tension one selects is also 
dependent up«Hi one's style of play. The hard-hitting player who does not 
possess the nci*essar> tiall control may tind improved accuracy with a redtu'tton 
of 2 or 4 Ih tension. C\mversety« the player who strokes the ball very softly and 
possesses adeiptate accuracy may find that the pace will be improved by 
increasing string tension. 

Plagenhoef ( IK) reported that when comparing rackets with string tensions of 
Ci}ual sound rather than equal string tension, the small-headed rackets had a 
slightly greater rebound at equal ball speeds. A smaller head required less 
strtngis;g tensttm to obtain the same amount of string deflection as a larger head 
strung more tightly. On that basis* it was suggested that string tension be 
determined by nmsical mite rather than by pounds of tension. 



THE SERVICE 

Practically every ranked male player and many top female players excel in at 
least two strokes* the service and the volley. With the exception of the European 
clay CiHirt circuit* virtually alt major tournaments are played on Sumc type of 
fast surface where the serve-volley game is essential for success. Furthermore, it 
was empirically observed (7) that an increasing number of players are using the 
attacking game on clay courts as well. For these reasons, plus greater 
photographic ease when compared with other strokes, several einematographical 
analyses have been conducted on the service. It was generally agreed that there 
are three compiments of a gmid service: speed, spin and placement (10, 17, 24). 
Most studies on the service have been concerned with the speed and/or 
placement of the bail. Little scientific data were available on the spin of the 
served ball because of difficulties in securing accurate information. 



Ball Toss 

While 4he ball toss has been frequently regarded as one of the hallmarks of an 
effective service (10), surprisingly little data were reported on this phase of the 
service. According to Plagenhoef (18), the height of the toss and the drop of the 
ball prior to impact vary considerably among top players. Note Table 1 on the 
following page: 



ERIC 



24 



WIIA TkK&KAkal THUS THI: COACH ABOUT nmiS 



TABLF I. IIFIGHT OF THROW ABOVKini': CONTACT 
POINT AMONCt SOME TOP TENNIS PLAYERS* 



0 


1" 


Ncwcombc, Craebncr, Taliwrt 


V* 


3" 


Seixas, Savtti, Palafox. FmerMm, Osuna, Pilk 


3"- 


5" 


A<«he 


6*» 


9" 


Gtinxalcs, Sedgctnan, llttaU, Lavcr, Ruciw 


9" 


ir 


Kramer, Multcy, Richardiion, Rose, Roscwali <i%9} 


12'' 


15" 


Stoilc, Ralston, Smith, Santana, Connuity 


IS" 


20" 


Smith. MavKay, Ruwwall (I9S2) 


20" 


24" 


Lutz, Santana, Garcia, Dryxdalc, Barthc, Brtiugh 


24" 


30" 


Chaffee 



^Stanley Plagcnhuef, Fundamcniak of Tennis, 1970* p. 72. Reprinted by pcrmtsston of 
PrcntkcJialL l-nylcWiMHi Clifh, NJ. 

Speed 

While data on served ball speeds make interesting comparisons, it should be 
remembered that the fastest service is not always the best one. Speed is but one 
criterion for an effective service, and few players have the ability to serve the 
ball extremely hard and accurately for an entire match, it has generally been 
assumed that, when in his prime, the velocity of Pancho Gon/alez^s served ball 
was the fastest in the game. Cooper and Glassow (4) reported his service 
measured electrically at 164 ft/sec (112 mph), while Talbert and Old (22) noted 
similar speeds for ht\th (kmzale/. and Tilden at 162 ft/sec (1 1 1 mph).' However, 
the fastest tennis service reported measured an alleged 154 mph (about 225 
ft/sec) and was hit by Mike Sangster of England on June 6, 1%3 (13). The bail 
was reported to be traveling 108 mph when it crossed the net. The type of 
measuring device and the manner in which the data were collected were not 
given. 

No data were reported on served ball velocity for worid*ciass women players, 
intercollegiate women players have achieved a velocity of 100 ft/sec (68 mph) 
(4), although a surprisin^y high velocity of 176 it/sec (1 20 mph) for this group 
was noted (17). Ficreck (5) reported a service speed of 1 14.24 ft/sec (about 78 
mph) for intercollegiate women players and indicated that a service velocity of 
80 to 100 ft/sec (55 to 68 m(rf)) could be considered a good speed for that 
group. There were several reports of top male and female players achieving 
service speeds considerably less than those indicated above; however, such scores 
probably represented a different type of delivery or less than maximum effort. 
Whatever the case, it should be noted that the top speed of a served tennis ball 
easily exceeds that reported for other sports, including golf and baseball (22). 

* To put these data into perspective, a t>all moving at 1 1 1 mph 062 ft/sec) would travel 
the entire length of a tennis court (78 ft) in slightly less than Vz sec (.48). 
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The data on served bail veUH:ity presented thus far were collected with 
so{thistic4ted timing and photographic e(|iiiptncnt not normaiiy available to imist 
high scluHit or college coaches. A t'cw investigators 1 5, 8) attempted to determine 
served ball velocity by using a hand-held stopwatch; however, such measures 
have generally failed to discriminate between levels of ability. One investigator 
<8) constructed a service test which di>es tu>t require special equipment and will 
estimate served bait veiiKity as well as indicate bail placement ability. Hewitt 
acctmiptished this by estimating the length of the tlrst bimnce of the served hull 
after it had passed beneath a 7-ft restraining rope above tlie net and landed in 
the receiver s right-hund service court. By dividing the receiver's service court 
into six areas (Figure I K and separating the area in back of the service tine into 
four /ones (Figure 2), it was piissibte to calculate a value of one's serving ability, 
revealing bt>th accurancy and ball velocity. 
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Right Service Court 







13'16" 

I'^urc !, Hewitt Service Test. (Jack Hewitt. "Hewitt's Tennis Achievement liisx^ Reseanh 
Quarterty. May 1966, p. 235. Reprinted by written permission uf AAHPMR.) 
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Apparently, the type of service (slice, Atnerican twist, etc.) had little efTect 
on the length of the ball bounce. Hewitt reported that intercollegiate male 
players hit their services the hardest with the first bounce of the served ball 
landing 20 ft beyond the baseline. On a regulation court, this would be Zone 4 
or the fence (Figure 2). A few male junior varsity and advanced players were 
able to hit their served balls on the first bounce to Zone 3. With a sample of 16 
male intercollegiate junior varsity and varsity players, there were significant 
correlations of .93 between ranknuder playing ability and service placement and 
•86 between rank-order {rfaying ability and the distance of the first bounce. No 
data were reported on this test for competitive women players. 

Fence 
Zone 4 





•••••a 

i::::: 

••ta»« 


#•••••••••••#«»•••••• 











^rme 3 10' 



2une2 10 



1 


1 16 




18' 
21' 


2 


4 


6 


3 

k 


3 


6 


1 


1 













I'igurc 2. Speed «>t service ilKtance bail bctuneen. Clack Hewitt* '^Hewitt*!t Tennis 
Aehievemeni lest/* Hvuwvh Quarterly, May 1966. p. 237. Reprinted by written 
permiHHifin oi iIk* AAllPhK.) 
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Spin 

Few studies have determined the amount of spin imparted on the bail by the 
impact angle of the racicet* Plagenhoef (18) reported tliat a right*handed ptayer^s 
American twist bounces more to the server^s right and higher than the slice 
service. However^ some of this variation (Figure 3) was due to the angle of 
approach to the t>ounce and the lesser amount of s(4n caused by deviation after 
the tiounce. 



THE 
SfRViCC 

Slice 



y 60" 




Figure Bali «pin - serve* (Stanley PI&Kenhoef, Fundameniak of Tennis, 1970, p. 78. 
Reprinted by permission of Prentice-Hall* Englewood Ciiffs, NJ.) 



Through cinematographical analysis, it was determined that the slice service 
was usually hit at about 1 5^ ; whereas the American twist service would require 
an angle of about 40^ to 60^ across the ball line of si^t (18) (Figure 4). 
Woods (24) reported that the desired slice spin could be obtained by hitting the 
ball on the upper right quarter segment for the right-handed player (upper left 
segment for left-handed players). 
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S«Hiic spill is essoin ial in executing a high speed service; otherwise, it would be 
Hiipossihie lo hit the haii int(» the service court. Kk example, a served hall 
traveling \vith no spin at I5U it/sec (IU2 inph) lioin a }H>int at the baseline 4 it 
abtive the court at a downward 5'' angle (excluding all eiiviroiinientat factors) 
would pass 4.52 it ahtive the court at the tK*t and over 7 It beyond the receiver's 
baseline (UK These daia were selected since they were representative of the 
actual first service oi^ a tall male player. While it is piiysically p^»»»ibte for only 
the tallest players to hit a truly ^Mlat'' service over the net and into the service 
court IHK the inaigin of error would be so slight that tlie tow percentage of 
placements would necessitate a different style of delivery. While air resistance 
and wind conditions may assist in adding the necessary drop to the ball«spin is 
the priinaiy factor (IKK In this regard. Owens and Lee (17) attempted to 
dcterinnie the vehKities and angles of projection for the service. They reported 
that at high vervicc heights and sUiwer vehK^ities, a ball can be hit as much as 
S«47 ft abc^ve the court « ctoss the net 4.47 ft above tlie court and still remain in 
the service .itca." 

Data 4111 seivice vehHrity. angles of impartation, etc., differ greatly since 
virtually every player hits the b:ilt from a different toss standing at a slt^itly 
different angle to the court, etc. However, it may be concluded that th<^ served 
bail must be delivered with some spin to get the ba!! into the service court and 
allow for the greatest margin of error. Thus, the true "flat" service is a 
misniHiier 

It was repiHied (IK) that botii ball control and speed are dependent uptm the 
tirmness of the grip when the ball contacts the strings. By simply swinging the 
racket harder, ball veU>city wilt probably not be increased and the resultant li>ss 
t)f body control may very well be detrimental to one's ball control. Assuming 
that striking mass was a variable dependent on giip firmness, a study (18) was 
conducted to show the relationship among ball speed, racket head vetcKity and 
the sinking mass. Striking mass (how hard the ball hits the strings) was 
determined by measuring the point of impact on the strings both before :md 
after impact. The ball velocity after impact was me:««ii<rcd, and the striking mass 
was calculated eising the formula: 



By analyzing several services of world class players from slow-motion pictures 
(64 frames/sec. V4 o{kmi shutter) m the plane of ball tligtit, it was concluded that 

MIttwevcri in liigh*ievei compciitum. ii H*rved ball traveling! titat nliwly would probably 
be mcitVclivc. 



Before hnpac! 

mV mV 
ball racket 



After Imtmi 

mV 4 mV 
ball racket 
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4hc amount of racket head Hpcod is nt) more hnportant than the rirtttite!»t)f the 
grip. ThoM? data are presented in I'igure 5. 

f IRST SERVES 
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fii9ht in mpn meatured at fttrlne impact point 

> J I I I I I ^ - ^ « . t 
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200 



300 



350 



260 

STRIKING MASS IN GRAMS 
figure 5. Ball velocity attained by numerous top players. (Stanley Plagenhoef , Fandamenia^ 
of Ten$fit, 1970. p. 87. Reprinted t>y permittion Of Preiitice^Hallt EngleiMOd aifff. NJ.) 

On the basis of the data presented in Table 5, it was concluded that: 

Newcombe had a racket head veU^city equal to tliat of other players* but 
hit this particular serve 25 mpli dower. Pilic hit two serves, which differed by 
almost 30 mfh, with the same racket head speed. Ashe and Pilic showed more 
ball speed, owing to good grip rather than fast racket speed. Osuna hit one 
serve 5 mph faster than another of his serves, with a swing 9 mph slower. 
Gon/ales hit one serve 2 mph faster than another serve, with a swing i I mph 
slower. Rosewall had the slowest racket speed; Laver, Gon/ales, and Pilic 
were able to obtain the fastest head speed. (18) 



FOREHAND AMD BACKHAND 

The forehand has been the subject of considerable research perliaps because it 
is the ^^workhorse'' tennis stroke. Anderson (I) conducted a simultaneous 
electromyographic (muscular activity) and cinematographic study of nine 
women players* three of whom were higiiiy skilled. The highly skilled players 
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^wcd a consistency of muscle activity indicating a wellHieveioped stroke 
pattern; however* there was great variation in mttscle activity anmng the 
objects. These findings were similar to Slater-Mammers (21 K who tomid in an 
earlier study with five "'gotnl*' male tennis players that each subject *s ccmt ruction 
movements were consistent but noted differences from subject to subject in 
timing and ccwdination, Ji^nson ( 10) reported similar findings in anaty/Jng the 
services of advanced women players. These cimclusions would sup|Hirt the 
hypiuhesis that stroking styles are hij^dy individualized, 

Biievernicht {!) {performed a film analysis of the accuracy in the forehand 
drive using two right-handed male competitive tennis players as subjects. The 
study was delimited to an investigation of horizcmtal or right-lef t accuracy in 
which the subjects were requested to respond to an oral cue of **right** or *1eft'' 
approximately 2 sec before the bail left a BalI*Bi>y machine. Tlic vue wi>rd 
indicated to the subjects that tiiey were to stroke tite bail into a target area at 
the riglit or left corners of the doubles courts. Based on a number of anatomical 
measurements as well as racket angle and drive directicm« it was concluded that 
the position of the bail with the reiaticm of the body, the left foot directicm* and 
the racket angle were all factors in directing the ball left or right. Step direction 
was a factor for one subject but not for tfie other. No one wrist angle or range of 
angles was asscnriated with the drive direction. It appeared that ail the joint 
actions involved in the tennis forehand seemed to contribute in nuwement to 
move the racket to the desired an^e and position in space. 

Yimng (25) ccmipared selected mechanical factors (speed of racket move* 
ment« ball velocity* racket movement distance* shoulder angle, spinal rotation 
and pelvic rotaticm) and accuracy in the forehands and backlumds of IS novice 
and 15 advanced players. The strokes were filmed from both the side and 
(werhead positions while accuracy was determined by ball placement in target 
areas on an outdcKU court. Based cm the film analysts and the accuracy scores, 
the following conclusions appeared salient for the subjects in the study: 

1 . BiUh novice and advanced players were similar in the performance of the 
forehand in the distance the racket moved on the forward swing, shoulder 
position, player*s distance from the balL knee flexion, spinal rotation and 
pelvic rotaticm. 

2. The similarities of both groups in the performance of the backhand were 
racket movement time on the forward swing, distance the racket moved 
on the forward swing, shoulder position and spinal rotation. 

3. The advanced players* forehands were greater than those of the novice 
group cm the following factors: ball velcKity, ptayer*s distance from the 
bail, racket angle, pelvic rotation and accuracy. 

4. Knee flexion cm the backhand was greater among the novice players than 
among the advanced players. 
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5. All increase in ball velocity on the forehand was accompanied by an 
increaise in the distance ihe racket nitived on the forward swing of the 
advanced players. 

6. An increase in hall vekurity on the backhand was accomi^nied by an 
increase in spinal rotation of b«>tli groups. 

Hobart {^) conducted a cinematc^rapliical analysis of tlie backhands of I i 
male tennis players representing three levels of ability: unskilled* nuuleratety 
skilled and higlily skilled. While the study did involve a limited sample* some 
mechanical differences among the groups were no*ed. Tiie unskilled group 
extended the riglit knee at complete backswtng on the backhand more than the 
highly skilled group. Also, the higiily skilled group exhibited m«)re knee flexion 
than the other groups. 

Tennis has been referred to as a ballistic<>type activity, tliat is« it involves the 
propelling t>f a prc^jectile in fliglit. However* there is some evidence that this may 
not be the case« (Virticularly with regard to the forehand drive in skilled players. 
Both Anderson <0 and Slater^lammel (2h concluded that the forehand was 
nonballistic. and they based their ttndings on the contiaction incidence of the 
driving muscles. Slater*Hammel found that with one exception^ the subjects* 
driving muscles ccmmienced contractions at varying intervals after the start of 
the drive and generally continued into the fuilow-lhrough. Andersim found a 
decrease in muscular activity rather than a c«)niplete absence of muscular 
tension. Furthermore, there did not appear to be direct relationship between 
increased velocity and greater decrease in muscular activity. 

VOLLEY 

The cmly reptmed study on the volley was by Turner (23) who divided the 
stroke into 20 body and racket actions which covered getting into position^ 
hitting and following through. Five professional tennis instructors were then 
interviewed concerning the mechanical, anatomical and quantitative aspects of 
tlie volley. TItey agreed that pcvwer came from the legs thrusting the body 
forward, turning the slioulders, and eitlier extending tlie elbtiw or swinging the 
arm from the shoulder. They favored the F^istern forehand and backhand grips 
but did not agree on one perfect volley style. 

SUMMARY 

On the ba.sis of the limited findings, it appeani that there is a mechanical 
'^range of correctness"' within which tiie competitive tennis player should 
pertorm. The ex{H:rts were not in agreement as to what constituted the ideal 
mechanical form and style of play* The selection of a suitable racket and Ihe gut 
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tension appeared to be a highly imiividuaii/ed decision based upon various 
factors. 

Relatively little research has been conducted on the various tennis strokes. 
However, it would appear that the following points are reasonable based on the 
research flndings: I) the true flat service is a misnomer since some spin is 
essential to get tiie bail into the service coutt; 2> the height of the service toss 
varies considerably among top players; 3) grip firmness is important to both ball 
control and speed; and 4) there is considerable variatimi from {4ayer to player 
on the various ground strokes* but there is a high level of mechanical consistency 
on successive strokes by the same player, 
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4. ORGANIZATION AND ADMINISTRATION 
FOR INTERSCHOOL COMPETITION 

General Consk ^ttons 

BiMh ititcrscholasttc and tntcrcoHcgtatc tennis competition in this country 
have been ciiaracteri/ed by a lack of consistency in their patterns of 
organization. For example, the number of singles matches that constitute a 
regulation lineup may vary from four to six players or more. In some states^ high 
scluH)! players arc limited to competing in singles or doubles (this rule does 
afford an opportunity for more people to be involved in the program). 
Occasionally, confusion and hard feelings may result from problems such as 
different methods of exchanging lineups* varying methods of scoring and 
substituting in the doubles lineup after a player has been injured in a singles 
match. These situations sometimes have been compounded by the fact that 
begitming temiis coaches have been ill-equipped to assume titeir responsibilities, 
in too many cases, such individuals were f(»rced to draw on experienc^es from 
coaching other sports (if any)« and were at the same time faced with the task of 
learning to coach the game. This has led to a number of problems, including a 
high turmwer rate of coaches, discouragement on the part of players, an J 
sometimes a lack of continued enthusiasm and interest in the tennis program. 

The unly reported study which was concerned with these problems at the 
national level was done by LeFevre (17) who surveyed the membership of the 
Intercollegiate Tennis Coaches Association (ITCA) in order to compile a 
document which could serve as a guideline for the conduct of intercollegiate 
tennis competition. The results of this study (Appendix B) were adopted by the 
iCTA and now serve as a directive in governing intercollegiate competition. High 
sciuH)l coaches will mite that it is equally apfrficable to that. level of competition 
as well. 
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In a similat nurvey, Schulnian (23) fou/d the average number of intercoHegi* 
ate women players on a team to be 1 1.37 white the men's team averaged 10.13. 
The same study also revealed that quite a discrepancy existed between the 
number of matches played per season by men's and women's teams. According 
to the coaches who resptmded^ the men averaged over 20 matches (20.83) while 
the women {rfayed an average of 8.7 matches per season. 

Determining and Predictir^ AbiHty 

The acquisition of valid and reliable predictwe measures of athletic ability has 
proved to be one of the most frustrating areas of research. Understandably, there 
have been few attempts to identify criteria that might be useful in (predicting the 
ability of the competitive tennis player. This type of information could be very 
helpful to the coach who is faced with the problem of determining the lineup 
prior to a season of competition and lacks the facilities and time to conduct 
extensWe challenge play. With this in mind, Donneil (8) ranked ei^t 
advanced women {layers on the basis of two months of challenge competitions 
and found that the Broer-Miller Achievement Test correlated hi^est with the 
rank*order of the (layers (r - . 62) and was the only test found ^gniflcant 
compared with the other tests and rank-order. The Kemp-Vincent Rally Test 
indicated a low correlation with the other skill tests and rankorder; whereas the 
Hewitt Revision of the Dyer Backboard Test correlated .59 with the Broer-Miller 
Achievement Test and M with the rank-order. Donneli concluded that the 
Broer-Miller Achievement Test was the single most effective measurement in the 
assessment of advanced tennis ability. 

Hoth (12) attempted to determine if the basketball throw for distance, as 
administered in the Scott Motor Ability battery, was a valid predictive measure 
of tennis ability with 30 cdlege*age women representing various levels of skill. 
By using the combined results of the Dyer Test, Broer-Miller Achievement Test 
and judges* rating, a composite score known as ''tennis playing ability" was 
calculated. The correlation between tennis playing ability and the basketball 
throw was found to be statistically signiflcant (.77). Intercorrelations showed 
the Dyer lest to be the least valid predictor of playing ability; however, it was 
effective in testing isolated qualities of an individual's ability to play tennis. 
When used in conjunction with the other two tests, its validity was relath^ely 
high. Hoth also noted that varying decrees of motivation may have caused 
discrepancies in the basketball throwing scores and tennis (laying ability. 
Individuals who have a great desire to improve themselves stand a greater 
likelihood of success despite average predictive scores. This factor poses still 
another obstacle for the investigator attempting to predict athletic ability. 

And Anally, Malmisur (19) found that ability rating by experts using the 
criteria of mobility, form functional strength, concentration, motivation and 
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tennis ability was an excellent indicator of tennis success in a study of 23 Junior 
Davis Cup players. 

Practicing for Competitive Play 

The way the tennis coach conducts practice sessions is vital to improvement 
of the competitive ptayer^s game. Traditionally* too many coaches have been 
guilty of permitting practices to be little more than warm*up and practice match 
periods. Little opportunity has been provided Tor the player to work on the 
weak points of his game or to practice a new strategy without the pressure of a 
match. 

To conduct more effective practices, the coach must be aware of some of the 
basic principles of learning. For example* the length and placement of rest 
periods can affect the athlete's motivation (30). Frequently* zealous coaches 
believe that their squads need to practice daily a great deal in order to prepare 
for competition. Yet* the research findings indicated that distributed practice 
sessions (adequate rest between practices) showed more improvement in learning 
than mass practke sessions (little or no rest between practices) (S). For mass 
practices to promote learning over a period of time* the athlete must be highly 
motivated. Ideally* such motivation should be intrinsic in origin for the greatest 
amount of improvement to ui;cur. Normally* extrinsic motivation (such as urging 
by the coach or material rewards) is relatively temporary as a motivational 
device (6). 

However* the coach must consider individual differences in this regard. Some 
athletes flourish under a mass practice schedule while others profit from a 
distributed practice |dan. Because of the nature of tennis and the smaller number 
of players with whom the coach is normally involved such individual differences 
can and ^ould be accommodated. 

To motivate the competitive player as much as possible* practice sessions 
should be as flexible and ever-changing as possible (5). While the player can be 
working toward the same goal (such as improving the second service or the 
crosscourt backhand)* the manner in which this learning is being effected should 
not be too routine. Walsh (30) suggested that the innovative coach might wish to 
establish some type of match situation to make practice sessions as functional as 
possible. For example* in working on the service and service return* one point 
might be awarded to the server for each point won« while ^ point would be 
given to the receiver for each point earned. After a total of 7 points* the players 
reverse roles. This concept has innumerable applications. However, care must be 
taken to keep the (layers from becoming too competitive and neglecting the 
basic purpose of the practice, it was also suggested (S) that athletes in individual 
sports ^ould be brought together by the coach and that individual goals should 
be known to the entire team. It was hypothesized (5) that in the individual 
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sports« feelings of teamwork will never take place unless such definitely planned 
techniques occur. 

Research findings in mental practice indicated that groups requested to 
^^think about** the activity between practice sessions showed significant 
improvement over those requested not to do so (34). Certainly, an important 
variable in mental practice is to determine exactly what the subjects thought 
about, and, if their thoughts were related to the activity, how did they think 
about it? Weiss (32) reported that mental practice was a definite asset in helping 
male high school players improve their game. However, very little scientific data 
were reported with regard to mental practice and its effect on improving the 
tennis skills of advanced players. 

Conditionine for Competitive Play 

When played well, most forms of athletic competition require not only a 
great deal of physical and mental conditioning, but also a hi^ level of technical 
excellence. And competitive tennis is no exception since there are few more 
grueling athletic activities than a hii^ly contested five^t singles match between 
two closely matched players. Talbert and Old (28) estimated that a player will 
stroke the bail approximately 1,000 times in the course of such a cimtest. 
Francis (9), after analyzing 12 singles and 7 doubles matches, concluded that 
highly-skilled men singles players ran an average of 1.1 S mi per set of whteh 
S8.26% of the movement was traveled at "h^ speed" and 41.72% at 'low 
speed/* However, these data could vary depending upon factors such as length of 
the match, playing style, etc. 

Yet, paradoxically, many competitive players typically do not engage 
regularly in a conditioning program except to play the game itself. The fact that 
this is the mode of conditioning practice may serve as substantial testimony to 
the rigor of high-level tennis competition. Frequently, the only occasion when 
many tennis players participate in some form of regular condittoning program is 
prior to some type of competition such as a schedule of interschool matches or 
the tournament circuit. 

White there is a v/ealth of data available on the conditioning of athletes for 
interschciui competition, little of it deals specincally with tennis players. Many 
conditioning programs suggested for competith^ tennis players were empirically 
derived. Therefore, it may be necessary for the coach to become acquainted with 
the findings from scientiHc conditioning studies that will contribute to the 
development of those physical qualities deemed vital to successful high-level 

It was generally agreed (18, 26, 29) that both speed (particularly over short 
distances) and endurance are two of the foremost {^ysical qualities that the 
successful competitive tennis player must possess. Of these two factors, sprinting 
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speed is believed to be innate and therefore relatively fixed (3)« while one*s level 
of endurance can be improved comparativdy easily. 

It should be noted that there are two forms of endurance: muscular and 
circulatory-respiratory. The former is important to the cmnpetitive player since 
it permits htm to engage in a large muscle activity for the duration of an 
extended match, Le., serving for fhre sets. Circulatory-respiratory endurance is 
likewise vital ^nce it involves the fitness of the heart and lungs and enables the 
competitor to run for the duration of a match. Since it is very difficult to 
predict accurately the length of a match, the serious {4ayer should prepare 
himself physically as much as possible for competition. Some form of distance 
running and/or interval training program would result in definite improvement in 
one^s endurance (4). 

it was reported earlier that body quickness and reaction time are also two 
qualities of many successful competitive tennis {rfayers; however, like speed, the 
extent to which these traits can be improved throu^ training has iu>t been 
substantiated. 

In order to adhere to accepted principles of transfer, it is important that any 
conditioning program consist of activities that are specific to tennis. It has been 
shown that to achieve positive transfer, the two tasks must be highly similar 
(II). Therefore, if the coach feels strongly that the player should be in the 
**ready position** when not playing the ball, the conditioning drills ^ould 
emfrfiasi^e this. Or, if the coach wants to reinforce the concept of volleying the 
ball down, it would be useless (negative transfer) to have the player volley 
standing close to a wall where it is necessary to hit up in order to keep the ball in 
play. 

Dobie (7) attempted to determine the effect of a conditioning program on 
selected tennis ^lls (service, forehand and backhand) and cardiovascular 
efficiency of 22 intercollegiate women tennis players at a northwestern 
university. The players were ranked and matdied prior to the season by the 
Hewitt Tennis Achievement Test and placed randomly into control and 
experimental groups. Both at the beginning and end of the season, the groups 
were given a 3-min step test (Skubic-Hodgkins Cardiovascular Efficiency Test) to 
determine their cardiovascular efficiency. Both groups participated in regular 
tennis practices for the seven^week period, with the experimental group also 
performing twice a week in a continuous and strenuous 20-min conditimiing 
program. This program consisted of progressing from level two to level five on 
the Adult Physical Fitness Program as prepared by the President's Council on 
Physical Fitness along with an agility run, a timed ball squeeze and a lunging 
exercise. Both groups showed significant improvement in cardiovascular effici* 
ency at the end of the season but there was not a significant difference between 
them. It should be noted that according to the research on improving 
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cardiovascubr efficiency, daily conditioning may have been more effective than 
performing only twice a weeic (2). Dobie found that the experimental group also 
improved significantly on both selected tennis skills as measured on the pretest 
and over the control group's posttest scores. 

Walsh (29) suggested that a circuit training program (exercises at different 
activity stations) would increase the cardiorespiratory conditioning level of 
competitive tennis {layers. McKain (18) offered a similar program which 
em{rfiasized endurance, speed and agility exercises while Pitchford and Hamilton 
(21 ) presented a system of isometric exercises to develop strength and power in 
tennis {^yers. 

Little has been done to determine specifically the effects of a weight training 
program on tennis performance. One study by Smith (26) investigated the 
effects of a weight training device on the off*season conditioning (partic«darly 
strength) of 30 high school female tennis players. U^n^ two types of training 
devices, the Traditional Method (a IO*min running period and IS-min of wail 
rallying and serving) and the Device Method (Exer-Genie), the subjects trained 
three times weekly for 2^ mcmths after which the groups switched the methods 
for the same length of time. Following the five-month training period, both 
groups practiced or played interschool matches daily for two months. 
Measurements of strength on the forehand, backhand, service and legs were 
taken at the start of the training period, before the switch in methods and prior 
to and following the tennis season. Smith found that 'long-term strength gains'' 
were more readily achieved by starting with the Traditional Method and then 
switching to the Device Method. By reversing the methods, '^intermediate 
strength gains could be achieved."' It was concluded that off-season training and 
conditioning were beneficial to high school female tennis players. 

iniurtes in Competithre Tennis 

When compared with most vigorous athletic activities played at a high skill 
level, competitive tennis is relatively injury free. The main area of injury is in the 
musculo-skeletal system, most commonly involving tendons, ligaments and 
muscular strain. Generally, they are confined to the ankle, knee, shoulder, 
elbow, wrist and back. While a variety of injuries may affect these areas, in most 
cases a sound program of proper conditioning seemed to be the best preventive 
measure (16). In the case of injury, rest coupled with a medically-prescribed 
treatment program will best promote recovery (16). Joint injuries should receive 
inunediate first aid in the form of elevation, application of ice bags and 
immobilization which should be followed by an X-ray in order to prescribe 
correct treatment ( 16). 

One common injury associated with but not unique to the sport is ''tennis 
elbow." This is a debilitating pain on the lateral eincondyle of the humerus 
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(bony priitnineiwc on the outside of the elbow). Normally, the injury may be 
described as a strain or overstretching of the supporting elbow structures (14). 
Tennis eth%>w is usually asscniated with tlie 'Viub player'' who mis*hits the ball 
using |HH>r form which plices abnormal strain on the dominant elbow. Incidence 
seemed to be more prevalent in players over 30 years of age (13). Consequently, 
the comt^titive tennis player may not be hampered ssgniflcantiy by this injury, 
although there are exceptions. 

According to the research i>n tennis elbow, one or more of the following 
factors seemed to be responsible for its occurrence: 

1. Sudden change to a heavy, stiffer racket or modification of the center of 
gravity in the racket (20) 

2. Change to a racket with a higher gut tension (22) 

3. A tHH>r i»r nonexistent preseason conditioning program particularly with 
regard to increasing dominant forearm power and Hexibitity (14, 20) 

4. improper or piH>r technique in stroking the ball (20) 

5. Lack of muscular development in the dominant elbow (22) 

While the experts were not in complete agreement with regard to treating 
tennis elbow, the following fact<«rs were mentioned as beneficial in a majority of 
cases: 

1. Use of icepacks within the first 2448 hours after injury, followed by 
whirlpiH>l treatments, and finally exercise in the final stages of recovery 
(14) 

2. Decreased gut tension (55 lb or less) (22) 

3. A switch to a lighter, more fiextbie racket (perhaps aluminum or steel) 
(20) 

4. Exercise program designed to strengthen the muscK of the dominant 
forearm (14) 

5. Modification of the manner in which one strokes the ball so as to utilt/e 
the shoulder muscles instead of the forearm as a power source (22) 

b. Localized injection with a Novocain-type product and cortisone (14) 
7. Use of casts which enforce rest but may create atrophy in the muscle mass 
and compound the problem ( 13) 

In mild cases or after the acute symptoms have subsided, some players have 
felt relief by taking aspirin a few minutes prior to warming up (20). Since the 
backhand and backhand volley seemed to be responsible for a vast majority of 
tennis elbow difficulties, it is also important for the player to stroke only 
forehands for the first few minutes on the court (20). In extreme cases of tennis 
elbow, surgery was recommended (16). When all else fails, the only solution 
would he to give up the game (20). 

A number of devices are on the market under various brand names which 
consist of a band or strap that encircles the dominant lorearm just below the 
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elbow. Apparently, they offer some relief to some players by either absorbing or 
altering the stiock to the elbow when a (dayer strokes the ball (20)* However, 
research data were not available on these devices. 

Heat exhaustion can be a problem in competitive tennis if certain precautions 
are not taken. It is usually caused by lack of salt and water in the body due to 
vigorous competition by a poorly conditioned or unacclimati/4^d player. 
Symptoms may include headache, spots before the eyes, weakness and feeling 
di//y, chilly or nauseous (16, 25 )« Treatment consists of immediate rest, 
preferably reclining with feet elevated, loosening tij^t clothing, cooling the 
body, and sipping water (16, 25). Proper conditioning, accompanied virith 
adequate salt and water prior to and during competition, appeared to be the best 
preventive measure ( 25 ). 

DdtBfminiiiQ tho Singios LiMtip 

For purposes of interschool competition, the tennis coach is obliged to 
arrange the singles lineup with the best player at the #1 position, the second best 
player at #2, and so on. While there are a number of ways in which this can be 
determined, the usual mode consists of having the team candidates participate in 
a round-robin tournament. Armed with the results of that play, and considering 
factors such as experience, competitiveness, etc., the coach can then determine 
the order of play. Frequently, due to factors such as lack of time and facilities 
which limit challenge play, it is desirable to secure more data on the (layers' 
physical and psychological abilities to perform in a competitive situation. 
Certainly, the acquisition of more information could result in a more valid 
determination of the lineup. 

Walsh (31) recommended revising the Dyer Backboard Test for male 
intercollegiate players in order to establish a challenge ladder. Some of the 
changes included a 7*9 ft restraining line from which the player volleyed 
consecutively and a 3240 ft restraining line from which the player rallied the 
ball on one bounce. Valid results were reported when determined empirically, 
provided numerous trials were given over a five-day period. 

The author achieved moderately valid results (.80) when compared with the 
results of round-robin play by having the squad rank all {layers on the team 
except themselves. By summing the ranks of ail players, the individual with the 
smallest total became #1 « the next smallest total #2, and so on. The criterion 
used for ranking was to arrange the squad in descending order on their ability to 
perform successfully in an intercolletpate match. 

Determining the Doubles Lineup 

Tennis coaches generally agree that the best singles players do not necessarily 
make the best doubles partners. Historically, many of the best singles {layers in 
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the game were not outstanding in doubles. White this may be partially because of 
the greater popularity that singles champ^jns have enjoyed, a related factor also 
may be involved. Whitman Hi) suggested that singles is the peak of expression 
in sport of the adversary system, which may explain why doubles has not always 
appealed to the younger competitive player. 

The hypothesis that the best singles player will not necessarily perform as the 
best doubles partner was supported by Comrey and Deskin (I) when they 
repiuted that the ability to integrate and anticipate one's movements and actions 
with one's partner is somewhat independent of the ability to perform alone. 
Wiiite there is a moderate relationsliip between individual and group perfor- 
mance at high level ability, the coach should develop doubles teams whose 
members perform best as a pair, and not be too influenced by one's individual 
playing ability (6). Individuals who work well together, know their teammate's 
unique characteristics and accommodate well to each other's particular action 
patterns can make a good doubles team (S). The best doubles teams in history 
were formed by combining a steady tactical player whose Hnesse maneuvered 
the opposition into weak returns with a smashing player who could put the ball 
away (27). it was further suggested (27) that offense, teamwork, anticipation 
and concentration were most important in topfli^t doubles play. It was 
estimated that teamwork is approximately 2$% of the game; therefore, if at all 
possible, doubles teams should be made up of players who like and respect each 
other (27). 

In the selection of singles and doubles lineups, the coach also needs to 
consider psychological factors. The competitiveness of a player, the ability to 
withstand a stressful playing situation, etc., are all important contributory 
factors in determining how well a player will perform in such a situation. 
Therefore, the coach may want to consider administering some form of 
personality measure to the team to secure a more complete profile and 
accommodate individual differences. Such tests might include the Cattell 16 
Persimality inventory, Edwards Personal Preference Scale, Eysenck Personality 
inventory, Comrey Personality Scale, and Tutko and Qgilvie's Athletic Motiva* 
tionai Inventory. Coaches would need to seek the assistance of a competent 
psychologist to properly administer and evaluate the data of the results of some 
of these tests. The literature indicated that psychological testing is becoming 
increasingly prevalent with athletes. 

Strategic Play in Singtes 

The literature was abundant with publications in which the authors devoted 
themselves at least partially to the strategies and tactics involved in {laying 
successful competitive tennis. Unfortunately, however, the vast majority were 
based on empirical judgments and impressions and their inclusion in this research 
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nuHiograph may be quest kmable. In spite of this, Hamuin's (10) book, while it 
must be categorized as an empirical work, has enji^yed a respected reputation 
anumg players and coaches due to its practical approach on strategy and tactics. 

Perhaps the most comprehensive undertaking on scientific approaches to 
strategic play in tennis were the works by Talbert and Old (27« 28). These 
comprehensive publications consist of an exhaustive amount of data collected on 
championship matches which reveal frequency of stroke types* point*winning 
strokes, percentage of errors, etc. On the basis of these data, strate^c guidelines 
were developed for both singles and doubles play. The singles guidelines are as 
follows: 

1 . Keep the ball in play, particularly on the service return and the first volley 
since 25'^ of each are errors. 

2. Get the first service deep in play 809?^ of the time. Good players also get 
the second service in play deep in the court* Good first services, deep in 
the coutt, produce a won point about 75% of the time. 

3. Aim services to the sidelines to open up the court; direct second services 
to the backhand. 

4. On fast ctmrts, follow every service rapidly to the net. On slow courts, 
follow the service to the net less frequently. 

5. It is essential to develop an effective return of service, if you just get the 
ball back, you have almost an even chance of winning the point. If you 
can control the return, keep the ball low. Returns to the sidelines should 
result in a w%m point 40 to 50% of the time whereas returns down the 
middle will result in only about 20 to 309?' won points and should be 
avoided. 

6. The percentages favor the attacking player. By keepmg the first virfley 
within K*IO ft of the baseline, the odds are 9*1 in favor of winning the 
point. A shallow volley, particularly in the middle of the court, will result 
in a lost point 6 to 7 times out of 10. 

7. About seven out of eight baseline points are won soim after one of the 
players hits a short shot. (2K) 

Strategic Play in Doubles 

The comprehensive work by Talbert and Old (27) which was referred to 
previously probably represents the most scientific approach to the strategic 
aspects of doubles play. The items listed below represent the compilation of data 
collected o«rer a pericui of seven years at the National Doubles Championships at 
LtmgwiHid. at the Newport Casino Tournament and at professional matches* Tlie 
most salient strategic and tactical features are listed as follows: 

1 . The service is used about MUf/f of the time and is responsible for 20% of all 
witmtng siiots. 
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2. The server should get the first ball in play deep in the receiver's backhand 
»^rvice court at least 8(K^ of the time. The server has almost twice as good 
a chance to win the pi>int with a gcHH! first service as with a gmid second 
service. 

• 3. The return of the service is the most difficult shot in doubles. Tlie 

receiving team loses twice as many points as it wins on this shot. 

4. In championship play^ the odds are 7*1 against the recehring team 
achieving a service break. 

5. The importance of net (^ay cannot be overemphasized. Excluding the 
service and service return which must be played from the backcourt, 
one*third of all shots are volleys. 

6. In doubles play, 80%> of all points are won at the net position and 80%* of 
all placements are won at the net position. Good doubles players have 
gcHHl volleys. (27) 

Scoring Deviations 

One of the problems in scoring tennis has been the inability to predict 
accurately the completion time of a match. Needless to say« this has created 
havoc with tournament directors and coaches in their efforts to conduct an 
efficient schedule of play. To alleviate this problem^ numerous scoring deviaticms 
have been proposed. Perhaps one of the first was the Van Alen Simplified 
Scoring System (VASSS), which scores single points, as in table tennis, up to 31 
points for game. Jarrett and Everett (IS) compared the VASSS with the 
traditional method of scoring to determine the effects of time, endurance and 
scoring variables on the results of matches. It was found that there was not a 
significant difference in the mean .utch time between the two methods; 
however, the traditional method did result in a greater variability of match 
times. Neither scoring method had a significant effect cm players* endurance. 
The matches in which the advanced players used the traditional method of 
scoring played a significantly greater number of points than the VASSS. It was 
concluded that using the VASSS resulted in a better control of time and match 
completion Ximc and that won-ioss results between the two systems were highly 
similar. 

Schut/ (24) proposed a mathematical model for evaluating and examining 
the accuracy (degree to which outcome is independent of chance) and efficiency 
(length of time to declare a winner) of various tennis scoring systems. Data were 
collected from the 1967 professional tennis tour of 14 matches (350 games) 
between Rod Laver and Andres Gimeno and applied to the model under the 
assumption that the ''best** pbyer was the one with the highest probability of 
winning a point* The scoring method which would most frequently result in the 
''best** player being declared the winner was ascertained. An indication of the 
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efncicmry oi ihc sscoriiig system was ioand by analysing the expected number of 

points that would be played in a match. The following scoring systems were 

evaluated: normal game, tiorinai set. niiort set games without the 2-game lead. 

i.e., 6*5 was a possible winning scoreK best ot 3-set match, best of 5*set match. 

pro set to 10 games, pro set to 12 games, VASSS to .^L and best of 3 VASSS • 

games. 

Tlie short set was found to be relatively inefficient with the pro set to 1 2 
games having very little advantage over the pro set to 10 games. The normal set • 
was much more efficient than either pro set minlet. The best of the five-set 
match, which required a large number of points in comparison to the best of 
three sets, was found to achieve little in efficiency. While Schut^ did not reveal 
the most accurate and efficient scoring methiHl as determined by the mi^dei, he 
did advise the application of tlie nuidel to any proposed scoring systems. 

Schutman Oi\ conducted a survey in 1^71 of both male (N»48) and female 
(N«30) intercollegiate coaches across the country to determine the scoring 
trends at that level of competition. On the basis of the findings, the following 
conclusions were made: 

1. The use of traditional sctiring metlunls appeared to be on the wane, 
especially with regard to tournament play. 

2. There seemed to be a consequent increase in the utilization of tie*breakers 
<both the 9-point and l2*point). Again this trend was more prominent in 
tournament competition. 

3. In general, tlie women seemed to be more oriented toward traditional 
scoring methods than the men (23K 

it appeared that female coaches preferred the 9*point tie-breaker while male 
coaches preferred the 12-point system. Schuiman found that several factors were 
respimsible for the diversity in scoring practices. Most significant of tltese were 
the need to impose a time Hmitation on matches, especially with regard to 
tournament play, and the increased spectator appeal due to shorter contests and 
the tensicm created by the tie*break. 

SUMMARY 

interschool tennis competiticm has been characterized by a lack of consis- 
tency with a considerable amount of variance between men*s and women*s 
organizational patterns. It appeared titat the Broer-Milter Achievement Test and 
possibly the basketball throw may be useful in predicting and determining the 
ability levels of competitive players. 

Coaches sliould adhere to basic psychological principles of learning when 
planning and CiHiducting practice sessions. Very little scientific data on mental 
practice and its effect on tlie competitive tennis player were reported. 
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Bccall^.e i>t the miviuhhis nature ot* higibicvcl tennis competition, condition** 
ing wa% Ucenicii vital iV»r succetisiai (day ai that level. However, titere was not an 
overwhelming amount of evidence that a majority Dfcimipetitive tennis players 
regulatty engaged m a planned conditioning program. A planned program of* 
distance running and/or interval training appeared \o be the vsmx bcnetlciat in 
improving ones endurance, possibly the only physical trait (along with 
quickness and sprinting speed) that could be relatively easily improved. 

Tennis elbow was the most popularly researched injury in the sport. A 
number ot' reas4>ns were given for both the causes and treatments of the 
problem. Ihe basic cause of injury appeared to be a lack of muscular 
development in the dominant arm with the basic treatment being rest from 
activity. 

Utile H'lentittc information was available on determining the singles lineup, 
in establishing the doubles lineup, the coach should not be overly influenced by 
a player*s singles ability, but rather by his ability to work well with a teammate. 

Likewise, itttic scientific data were available on strategic play. Of aM the 
advice given, the primary guideline for successful play appeared to be: Kec|/ the 
bail in play 

Several studies were reported relative to scoring deviations. When considering 
time involved, assurance that the *'best** player would win, etc., it appeared that 
two out i>f three sets with simie torm of a tie-break was useful. 
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S. NEED FOR ADDITIONAL RESEARCH 
ON THE COMPETITIVE TENNIS PLAYER 

Throughout this monograph, the author has repeatedly pointed out the lack 
of scientific inlormation available on the competitive tennis player. Perhaps the 
primary reason for this situation is related to the fact that, until recently, tennis 
has not enjoyed the widespread popularity that it now does. With this new 
growth « more interest will undoubtedly be generated in revealing some of the 
answers to questions that heretofore have been either ignored or justified on the 
basis of custom and tradition. Possible research areas might cover: 

Sociological Charaeierteifes 

1 . What effect does playing competitive tennis have on one*s social mobility? 

2. Do most rornpetitive tennis players come from a specific social class? 

5. Wiiat is the relationship between the competitive tennis playcis familial 
relationships and that person ^scomoetitiveness? 

Psychological Characteristics 

1 . Does tennis competition mculify scmie aspects of a person *s personality or 
do individuals with certain personality traits choose a sport such as tennis 
in which to compete? 

2. How do competitive tennis players compare with other athletes (and the 
general population) on certain psychological traits such as introversion, 
aggression, anxiety, social and emotional maturity, masculinity, conserva* 
t ism, etc.? 

3. How does the ititelUgence of competitive tennis players compare with 
ot^^er athletes and the general population? 
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Physical and Physiotosieal Ctuffacteristics 

1. Is there a difference between the body types and anthropometry of 
competitive tennis {layers when compared with other athletes and the 
general population? 

2. Limited research findings reveal that competitive tennis players scored 
better than other athletes on certain measures of speed, reaction time and 
body quickness. Were these qualities developed as a result of playing 
tennis or did individuals with those quaUties originally **happen** to select 
tennis as a sport in which to compete? 

3. How does the strength and flexibility of competitive tennis players 
compare with those of other athletes? Furthermore, what would be the 
effects of a planned weight trabting prt^am on the competitive tennis 
player *s game? 

4. What is the relationship between the results on a depth perception ox 
spatial adjustment test and the competitive tennis (riayer*s game? 

5. What arc the energy costs of high*level tennis competition? 

6. What are the effects of various forms of tennis activity (e.g., practice, 
match competition) on players* stress reactivity? How does it compare 
with athletes in other sports? 

7. At what age do competitive tennis players achieve their most proficient 
performances? How does this compare with other sports? 



Mechanics 

1. What is the most desirable mechanical "range of correctness" within 
which the competitive tennis {^ayer should execute the various strokes? 

2. How may such factors as racket weight, balance, flexibility, and grip style 
affect the competitive tennis playerV game? Can the scientific selection of 
equipment help to reduce injuries such as tennis elbow? 

3. Hi)W does the type of racket stringing material and the tension to which it 
is strung affect the advanced (layer's game? 

4. Considerable research has been conducted on the mechanics of the service; 
huwevcr, few studies have attempted to determine tiie amount of spin 
imparted on the served ball by the impact angle of the racket. The effect 
uf ball spin on other selected strokes in the game would likewise be a 
worthy study. 

5. The volley was cited as being vital for successful singles and doubles (day. 
Yet, the importance of this stroke as a strategic weapon was not reflected 
in the amount of research performed on it. This is one stroke which needs 
to be analyzed further. 
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6. One study reported that grip firinness was an important factor in ball 
control and speed* More studies are needed to determine further the 
various aspects of this concept. 

C^gaiiiiation and Administratiim 

1. More studies need to be conducted to deti ^me the most desirable 
organization pattern for interschoot play (particularly intercdiegiate). 
This would help alleviate some of the existing problems such as numbers 
of singles matches to be |rfayed« various rules interpretations* etc. 

2. Studies to determine more valid and reliable predictive measures of tennis 
pbying ability would be useful to friayers and coaches alike. 

3. Further data are needed on the effects of mental practice in improving the 
competitive tennis {4ayer*s performance. 

4. Little scientific data are available ihi the most desirable c<Niditioning 
programs for competitive tennis players. Studies in this area would be 
most beneHcial. 

5. What are the other methods of more accurately determining the singes 
and doubles lineups? Would data from items such as skill test measure* 
ments« peer rankings and psychological testing be helpfid? 

6. What are the most desirable strategic and tactical guidelines for singles and 
doubles competition? Can such guidelines be scientifically determined? 

7. What is the most desirable type of scoring deviation? Considering all 
factors* which form of the tie*break would be most appropriate? 

Aflditional Area 

I. As of this writing, the history of intercollegiate tennis has not been 
reported as a research topic. Rebted historical studies such as the history 
of tennis in a high school* college* university* or ccmference could also be 
a justifiable topic. These historical areas are a mere fragment of what 
could be important studies by sport scholars. 
The list above is not intended to be complete* for the possibilities are 
virtually endless, it is the author *s hope, however, that the areas suggested might 
serve as an 'Mdea ground'* tor those interested in research on the competitive 
tennis player. 
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CENTER OF PERCUSSION' 

Mark tiic point i>n the handic where the palm just beiow the index flnger 
touciies the handle. Suspend the rack from this point and swing it in a small arc; 
measure the time of one full swing (over and back). This is done with a sweep 
second hand stopwatch, measuring the time of 10 swings and dividing by 10. 
The center of percussion is then found, using the following formula: 

qr = k' k^ = l/m l«t^mgr/4ir* 
qr » t^mgr/4ir^m q « t^g/4ir^ 
q - t^ 32.2 X 12/39.48 in from pivot point 

t = time 

q - distance from pivot pi>int to center of percussion 
t = moment of inertia or irregular shape 
m - mass 
g « gravity 

r ^ distance from pivot point to center of gravity 
k - radius of gyration 

if tL? period (t) were found to be 1 .3 sec, the center of percussion would be 
16.5 in from the swing point, if this point were 4 in from the end of the handle 
(as determined by your grip), the center of percussion would be 20.5 in from the 
handle end. Most racket head centers are about 21.5 in from the end. so this 
would indicate that the racket is either unsuited for you or you should move 
yimr grip slightly toward the Itead. 



' Stanley Plagenhoef, Fundameniak of Tennis, i970«p. 123. Reprinted by permiMion of 
Prentice-HalL l*:nglewood Cliffs, Ni. 
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APPENDIX B 

RULES AND REGULATIONS TO GOVERN INTERCOLLEGIATE 
DUAL IMATCH COMPETITION IN TENNIS' 

General Recommendatkms 

1. In order to standardize competition throughout the country it is 
recommended that team matches consist of six singles and three doubles 
matches. 

2. The winner ot* a dual match shall be determined when a majority of 
individual matches has b en won (i.e., five of nine). 

3. Competing schools should employ written contracts for dual matches. 
These contracts should be initiated by the home team and should include 
all specified agreements and irrai^ements* 

4. The home coach shall serve as referee. 

5. Umpires or announcers for each match should be provided when possible. 

6. The home coach shall be responsible for any necessary crowd control. 

7. All matches shall be the best of three sets. 

8. United States Lawn Tennis Association rules shall govern play except 
when such rules may be modified for dual matches as described herein. 

9. Each team shall be accompanied by a bona fide institutional representa* 
tive at all matches. 

10. Players shall dress in appropriate tennis attire. 

1 1 . In the event of inclement weather, matches should be conducted indoors 
if suitable facilities are available. - 

12. The tie^break system to be used shall be the same as that adopted for the 
NCAA tournament. 

13. Unfinished individual matches shall not count in any way as team scores. 

14. The bail to be used shall be specified in the contract by the host school. 

FaeilHtes and Equipment 

I . The host school shall provide fot each match: 

a. Center nd >iiap> 

b. Singles sticks 

c. Scoreboard to display the running score for each court 

d. Team scoreboards 

e. USLTA approved balls 

f . Towels, water, first aid supplies and trainer services when possible 

g. Dressing facilities if requested by the visiting team. 

' Reprinted by permission of John R. UFevre. tennis coach. Southern Illinois University, 
who conducted the study. 
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Ptre-Mateh Constderatiom 

t . Coaches shall exchange both stftglcs and dmthics lineups stnmitaneousiy 
prior to the match* 

a. if the team match has been on in the singles, substitution ot* doubles 
teams may be made upon common agreement of the ci>aches. 

b. If a player is injured, ill or unable to compete in the doubles^ another 
player may be substituted for him, the original order of play remaining 
the same. 

2. All matches should begin promptly at tlie specified starting time. 
Individual matches may he delayed a predetermined period of time to 
accommodate a flayer late for legitimate reason. 

3* Players shall be ranked in order of ability, the best player on the team 
playing at the number one position, the second best at number two, and 
so on throu^ all the positions* This rule shall also apply to doubles play, 
with the strongest combinatiim listed at number one doubles, and so on. 
The team appearing with insufficient number of players sliall default 
matches at the bottom of the lineup, (i.e., the six-man team appearing 
with five players must default at the number six position, and in doubles, 
at the number three position. 

4. Length of warm*up shall not exceed 10 minutes. 

5. Each player shall be ready to start doubles contpetition within IS minutes 
of the completion of his singles match* 

6. Procedure to follow in the event of darkness or inclement weather should 
be reached between coaches prior to the start of the match. 



Durina Play 

1 . Coaches may talk to players only when they change ends of court and 
shall not delay play by doing so. 

2. Play shall be continuous as defined by the USLTA regulations. 

3. Three tennis balls should be provt<t<^;* for each match* The balls must be 
changed at the end of the second set, or oftener upon prior agreement of 
coaches. 

4. Either coach may request a footfault judge. It is the home coaches 
responsibility to make this assignment. 

5* Ethical conduct of players and coaches shall be observed at all times. Use 
of profanity, obscene gestures or unsportsmanlike conduct shall subject 
the offending player to disqualification. 

6. Tliere shall be no rest period between second and third sets. 
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1. Ati warni-up serves shall be taken prior to the start of play. 

A player luay reiiitest interpretation of a rule of his coach or the host 
coach during play. 

fo8t4Matdi Cofisideratioiis 

t . The lH)St coach sliall be respiinstble for reporting scores to the appropriate 
news media. 



